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EXECUTIVE  SUMMARY 


FETAX  (Frog  Embryo  Teratogenesis  Assay-  Xenopus)  is  a  96-h  whole  embryo 
developmental  toxicity  test  that  utilizes  the  embryos  of  the  South  African  clawed  frog, 
Xenopus  laevis.  A  chemical  is  developmentally  toxic  when  it  causes  harm  to  the 
embryo  at  concentrations  too  low  to  cause  maternal  toxicity.  Basic  FETAX  endpoints 
are  mortality  (96-h  LC50),  96-h  EC50  (malformation))  and  growth  (Minimum 
Concentration  that  Inhibits  Growth-MCIG)  at  96  h  of  development.  The  types  and 
severity  of  malformations  caused  are  recorded  because  they  often  mimic  results  in 
mammals.  FETAX  was  initially  designed  as  an  indicator  of  potential  human 
developmental  health  hazards  and  this  use  has  been  enhanced  by  the  development  of  an 
in  vitro  metabolic  activation  system  (MAS)  using  Aroclor  1254-  and/or  isoniazid- 
induced  rat  liver  microsomes.  MAS  is  a  substitute  for  the  human  liver  which 
deactivates  many  toxicants  and  activates  others  before  they  are  transported  to  the  fetus. 
The  mammalian  fetus  does  not  have  these  enzymes  functioning  and  relies  on  maternal 
systems. 

FETAX  is  designed  to  be  part  of  an  integrated  bioassessment  battery  of 
subchronic  tests  that  employ  alternatives  to  mammalian  systems  to  test  for 
environmental  toxicants  harmful  to  humans.  This  battery  covers  weak  or  highly 
specialized  links  in  the  life  cycle  such  as  reproduction,  development,  neurotoxicity, 
immunotoxicity,  acute  toxicity,  cancer,  etc.  It  makes  extensive  use  of  higher  vertebrates 
such  as  fish  or  frogs  which  are  easily  cultured,  cheap  and  available  in  sufficient  numbers 
to  make  statistical  analysis  easy.  Using  higher  vertebrates  such  as  frogs  and  fish  ensures 
that  basic  developmental  processes,  structure  and  biochemistry  are  at  least  close  to 
mammals.  The  short  time  period  for  the  assays  is  a  real  advantage  in  defraying  cost  and 
helping  to  speed  testing  compared  to  mammalian  assays.  From  time,  cost,  animal  rights 
and  statistical  considerations,  the  assays  provide  an  excellent  alternative  to  mammals. 

FETAX  is  also  applicable  to  aquatic  toxicity  assessments.  It  is  well  suited  for 
structure-activity  relationship  analysis,  and  useful  in  the  testing  of  complex  mixtures 
such  as  industrial  effluents  or  mixtures  found  at  hazardous  waste  sites.  Recent 
modifications  have  been  made  to  FETAX  to  allow  routine  testing  of  volatile  organics, 
soils  and  sediments.  FETAX  has  also  been  used  to  evaluate  the  success  of  remediation 
efforts. 

FETAX  may  help  in  studies  designed  to  discover  the  reasons  for  the  reported 
world-wide  disappearance  of  amphibians  even  in  pristine  locations.  Although  the 
problem  is  complex,  the  role  of  FETAX  in  this  area  is  to  investigate  the  extent  and 
causes  of  the  decline  when  attributable  to  environmental  degradation. 

An  American  Society  for  Testing  and  Materials  New  Standard  Guide  for  the 
Conduct  of  FETAX  was  published  along  with  a  companion  Atlas  of  Abnormalities  that 
aids  in  embryo  staging  and  identifying  malformations.  A  book  chapter  in  Fundamentals 
of  Aquatic  Toxicology  (2nd  ed.)  has  been  published  that  provides  additional 
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experimental  protocols  and  rationale  for  the  assay.  The  publication  of  these  protocols 
and  guides  necessitated  the  present  study. 

As  part  of  the  ASTM  process,  an  interlaboratory  validation  study  (ILS)  was 
undertaken  to  determine  the  repeatability  and  reliability  of  FETAX.  Repeatability  is  the 
variation  encountered  when  the  same  laboratory  repeats  the  test  using  the  same  protocol. 
Reliability  is  the  measure  used  when  comparing  results  between  laboratories.  To  be 
useful,  an  assay  must  be  able  to  perform  in  many  different  laboratories  always  yielding 
the  same  results.  Secondary  goals  were  the  improvement  of  the  FETAX  protocol  and 
the  testing  of  additional  compounds  whose  mammalian  developmental  toxicity  was 
known.  In  accordance  with  the  ASTM  recommendations  for  ILS  studies,  a  three  phase 
experimental  plan  with  seven  participants  was  designed.  The  phases  allow  for  training 
and  for  protocol  changes  to  be  worked  into  the  study.  This  keeps  the  investigator  from 
performing  many  expensive  tests  that  ultimately  prove  to  be  too  variable  to  be  useful.  It 
also  shows  the  sources  of  variability  so  protocol  changes  can  be  made.  Phase  I  was  a 
training  and  protocol  evaluation  phase  in  which  the  identity  of  the  three  test  materials 
was  known.  Because  they  had  previously  been  tested  in  FETAX,  the  same 
concentrations  needed  to  establish  the  96-h  LC50  and  EC50  (malformation)  were  u.sed 
by  all  laboratories.  Phase  I  showed  that  proper  technician  training  was  important  in 
obtaining  repeatable  and  reliable  data.  Several  protocol  changes  were  necessitated 
because  of  Phase  I .  For  example  the  6-aminonicotinamide  positive  control  was 
designed  to  show  that  a  laboratory  was  performing  the  assay  correctly.  This  portion  of 
the  protocol  was  heavily  modified.  Additionally,  a  new  way  of  more  accurately  mixing 
the  test  chemicals  with  the  buffer  solution  was  devised.  Phase  I  results  in  terms  of 
variability  and  correspondence  to  historical  data  were  very  good  with  only  occasional 
high  variation  observed  in  some  laboratories.  Phase  II  was  designed  to  be  similar  to 
Phase  I  except  that  the  identity  of  the  test  materials  was  not  known.  All  technicians  had 
greater  experience  in  Phase  II  than  in  Phase  I  and  the  nature  of  the  test  compounds  may 
have  played  a  role  in  the  excellent  results  obtained  in  Phase  II.  Phase  II  showed  far 
less  intra-  and  interlaboratory  variability  than  Phase  1.  Nonteratogens  showed  the  most 
consistent  results  while  more  variability  was  observed  for  the  two  teratogens  tested. 
Interlaboratory  coefficient  of  variation  values  for  all  FETAX  endpoints  ranged  from  7.3 
to  54.7%.  Ordinarily  values  approaching  75%  are  considered  very  good  and  as  high  as 
150%  acceptable.  The  most  variable  endpoint  was  the  MCIG  and  the  least  variable  was 
the  LC50.  Phase  III  was  supported  by  this  contract.  Phase  Ill-Part  1  was  reported  as 
part  of  the  mid-term  report  while  this  final  report  covers.  Phase  III-  Parts  2  and  3. 

Phase  Ill-Part  1  was  designed  to  test  FETAX  using  six  test  compounds  in  a  blind 
testing  format.  Each  laboratory  determined  the  concentrations  to  be  tested  but  did  not 
know  the  identity  of  the  compound.  Results  indicated  that  although  generally 
acceptable  data  were  obtained,  a  new  protocol  for  range  finding  was  needed  so  that 
repeatable  and  reliable  results  could  be  obtained.  This  was  the  first  time  test 
concentrations  had  not  been  given  to  participants  and  some  chose  wide  concentration 
ranges  while  others  chose  very  narrow  ranges.  This  contributed  to  excessive  variability. 
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It  was  also  observed  that  some  technicians  graded  malformations  more  severely  than 
others.  The  in  vitro  metabolic  activation  system  consisting  of  Aroclor  or  isoniazid- 
induced  rat  liver  microsomes  for  FETAX  was  not  employed  in  either  Phases  I,  II  or  Ill- 
Part  I .  In  Phase  Ill-Part  2,  two  compounds  were  tested  using  a  metabolic  activation 
system  employing  Aroclor  1254-induced  rat  liver  microsomes.  The  experimental 
design  approximated  Phase  II  when  the  compounds  had  previously  been  tested  in 
FETAX  and  the  test  concentrations  provided  to  each  laboratory.  The  samples  were 
coded  and  contained  one  compound  activated  by  the  microsomes  and  one  that  was 
deactivated.  Results  indicated  that  excellent,  although  slightly  more  variable  results, 
could  be  obtained  when  the  embryos  were  co-cultured  with  the  MAS. 

In  the  Phase  Ill-part  3  study,  three  laboratories,  all  very  experienced  in 
performing  FETAX,  tested  12  coded  chemicals  with  and  without  Aroclor  1254-induced 
microsomes  and  each  laboratory  was  responsible  for  determining  tests  concentrations. 
This  last  phase  closely  approximated  real  world  testing  in  that  a  laboratory  would 
receive  an  unknown  test  sample  and  have  to  devise  a  research  plan  complete  with  a 
selection  of  concentrations  to  be  tested  complete  with  MAS  addition.  A  stringent 
decision  table  was  then  constructed  based  on  the  results  of  Phase  Ill-Part  3.  A  decision 
table  allows  a  prediction  to  be  made  when  the  data  indicates  certain  criteria  have  been 
met.  Because  the  compounds  selected  for  Phase  III  -  Part  3  were  either  non-teratogens 
or  weak  teratogens,  they  were  helpful  in  establishing  decision  table  criteria.  Four  of  the 
test  compounds  were  non-teratogens  and  two  of  the  chemicals  were  clearly  teratogenic 
in  nature  while  the  remaining  six  were  in  between.  Reference  to  the  types  and  severity 
of  malformations  caused  aided  in  classification.  The  results  were  discussed  in  light  of 
the  difficulty  of  producing  an  adequate  decision  table.  FETAX  proved  to  yield 
repeatable  and  reliable  data  as  long  as  care  was  taken  during  range  finding  and  the 
technicians  were  adequately  trained.  The  metabolic  activation  system  was  essential  in 
using  FETAX  to  predict  developmental  hazard  in  mammals  although  it  still  requires 
further  development  and  standardization. 
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ABSTRACT 

Interlaboratory  validation  of  an  exogenous  metabolic  activation  system 
(MAS)  developed  for  the  alternative,  short-term  developmental  toxicity  bioassay. 
Frog  Embryo  Teratogenesis  Assay  -  Xenopus  (FETAX)  was  performed  with 
cyclophosphamide  and  caffeine.  Seven  study  groups  witWn  six  separate 
laboratories  participated  in  the  study  in  which  three  definitive  concentration- 
response  experiments  were  performed  with  and  without  the  MAS  in  a  side-by-side 
format  for  each  chemical.  Since  both  chemicals  had  been  previously  tested  in 
FETAX,  the  test  concentrations  were  provided  to  each  laboratory  prior  to  testing. 
Interlaboratory  coefficient  of  variation  (CV)  values  for  unactivated 
cyclophosphamide  (no  MAS)  were  15%,  15%,  29%,  and  25%  for  the  96-h  LC50, 
96-h  EC50  (malformation).  Minimum  Concentration  to  Inhibit  Growth  (MCIG), 
and  Teratogenic  Index  (TI)  values,  respectively.  Addition  of  the  MAS  increased 
the  CV  values  of  each  endpoint  at  least  3.9-fold.  Interlaboratory  CV  values  for 
unactivated  caffeine  were  31%,  18%,  31%,  and  46%  for  the  96-h  LC50,  96-h 
EC50  (malformation),  MCIG,  and  TI  values,  respectively.  Addition  of  the  MAS 
decreased  the  CV  values  of  each  respective  endpoint  by  at  least  1.6-fold.  Results 


*Author  to  whom  all  correspondence  shall  be  addressed  at  P.O.  Box  2056, 
Stillwater,  OK  74076 
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indicated  that  bioactivated  toxicants  may  be  prone  to  greater  variability  in 
response  amongst  laboratories  than  compounds  which  are  detoxified.  Even 
though  more  variability  was  noted  with  activated  cyclophosphamide,  results  were 
within  interlaboratory  variation  expected  for  other  aquatic-based  bioassays.  Thus, 
results  from  these  studies  warrant  the  continued  use  and  further  refinement  of 
FETAX  for  alternative  developmental  toxicity  assessment. 

INTRODUCTION 

Alternative  bioassays,  such  as  the  Frog  Embryo  Teratogenesis  Assay  - 
Xenopus  (FETAX),  provide  a  rapid,  simple,  and  cost-effective  means  of 
evaluating  development  toxicants.  FETAX  is  a  4-d,  whole-embryo,  assay 
utilizing  embryos  of  the  South  African  clawed  frog,  Xenopus  laevis) 
Development^,  validation^  and  optimization'^  of  a  complimentary  exogenous 
metabolic  activation  system  (MAS)  have  increased  the  utility  of  FETAX  since 
early  Xenopus  embryos  lack  many  major  detoxification  pathways.  In  addition,  the 
exogenous  MAS  co-cultured  with  FETAX  has  been  successfully  used  to  elucidate 
the  toxicological  mechanisms  of  nicotine^,  diphenylhydantoin®,  isoniazid’, 
acetaminophen*,  and  trichloroethylene^  in  vitro. 

An  American  Society  of  Testing  and  Materials  (ASTM)  Standard  Guide 
for  the  conduct  of  FETAX'°  and  a  companion  user's  document.  Atlas  of 
Abnormalities'*,  have  been  prepared.  As  a  formal  component  of  the  ASTM 
process,  a  three-phase  interlaboratory  validation  study  was  initiated  to  determine 
the  repeatability  and  reliability  of  FETAX.  During  the  first  phase,  each 
participating  laboratory  was  trained  to  perform  the  FETAX  assay  so  that  a  pilot 
study  could  be  performed.  Results  from  Phase  I  suggested  that  FETAX  was  more 
repeatable  and  reliable  than  several  other  bioassays.'^  Reduced  variability  in 
results  obtained  during  blind  Phase  II  studies  in  which  the  test  concentrations 
were  provided  to  the  laboratories  suggested  that  an  initial  lack  of  experience  may 
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have  been  the  cause  of  the  increased  variability  noted  in  the  initial  phase.'^  Phase 
in  studies''*  which  included  a  completely  blind  format  with  no  test  concentrations 
provided,  as  well  as  an  assessment  of  the  exogenous  MAS,  showed  similar  but 
slightly  higher  levels  of  variability  noted  in  the  previous  phases.  Results  of  initial 
interlaboratory  studies  with  the  exogenous  MAS  are  described  in  this  report. 

MATERIALS  AND  METHODS 

Interlaboratory  Study  Design  and  Protocol 

Each  laboratory  participating  in  this  interlaboratory  study  included  a 
principal  investigator  and,  with  a  single  exception,  one  or  two  primary 
technicians.  Six  different  laboratories  participated  in  the  study  of 
cyclophosphamide  and  five  for  experiments  with  caffeine.  Each  laboratory 
utilized  one  technician  with  the  exception  of  one  laboratory,  which  utilized  two 
independent  technicians.  For  ease  of  discussion,  we  will  refer  to  seven  and  six 
laboratories  being  used,  respectively.  The  technicians  performed  FETAX  while 
the  principal  investigators  compiled  and  reported  the  data  to  a  central  coordinator. 
The  experimental  results  were  screened  by  the  coordinator  to  see  that  they 
complied  with  the  standard  protocol  established  in  the  ASTM  Standard  Guide."* 
Rat  Liver  Microsome  Preparation 

Aroclor  1254-induced  rat  liver  microsomes  were  prepared  as  described 
previously.  Five  days  prior  to  microsome  preparation,  male  Sprague-Dawley  rats 
were  injected  with  500  mg/Kg  Aroclor  1254  i.p.  in  corn  oil.'^  Microsomal  P-450 
activity  was  estimated  by  measuring  the  N-demethylation  of  aminopyrine  to 
formaldehyde  using  the  methods  of  Lucier  et  al.'^  and  Nash’’  as  described 
previously.^  Protein  was  determined  by  the  method  of  Bradford'*  (BioRad®, 
Richmond,  CA).  All  rat  liver  microsomes  were  prepared  by  Dr.  Bantle's 
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laboratory  and  shipped  frozen  on  dry  ice  to  each  of  the  participating  laboratories. 
Prior  to  shipment,  each  lot  of  microsomes  was  diluted  with  Tris-HCl  buffer  (pH 
7.5)  to  an  appropriate  N-demethylase  activity  so  that  each  laboratory  would 
effectively  use  the  same  activity  throughout  the  study.  To  verify  further  the 
activity,  each  lot  of  microsomes  was  tested  by  co-culturing  with  embryos  and  4.0 
mg/mL  cyclophosphamide  which  should  induce  100%  embryo  lethality.  All 
laboratories  used  the  same  lots  of  microsomes  for  each  test  compound  to 
minimize  interlaboratory  variability.  Following  arrival,  each  laboratory  stored  the 
microsomes  in  liquid  nitrogen  until  needed.^  Specific  aliquots  of  the  Aroclor 
1254-induced  microsomes  were  pretreated  with  carbon  monoxide  (CO)  to 
selectively  inhibit  enzyme  activity.  Each  laboratory  was  responsible  for  preparing 
their  own  CO-inactivated  microsomes.  Inhibition  with  CO  gas  was  achieved  by 

chemically  reducing  designated  aliquots  with  dithionite  and  subsequent  bubbling 

2 

of  CO  through  the  reconstituted  microsomes  for  5  minutes. 

Animal  Care  and  Breeding 

Xenopus  culture,  breeding  procedures  and  egg  sorting  were  described 
previously  in  the  ASTM  Standard  Guide*®  and  the  Atlas  of  Abnormalities.*' 

Adult  Xenopus  laevis  frogs  were  obtained  from  Xenopus  I  (Ann  Arbor,  MI)  or 
Xenopus  Express  (Beverly  Hills,  FL). 

Test  Compounds  and  Assay  Protocol 

Chemicals  tested  in  this  portion  of  the  Phase  III  interlaboratory  validation 
study  were  cyclophosphamide  and  caffeine.  The  chemicals  were  purchased  from 
Sigma  Chemical  Company  (St.  Louis,  MO)  in  bulk  quantities  from  the  same  lot. 
One  technician  individually  weighed  the  compounds  using  a  calibrated  analytical 
balance.  The  amount  was  then  placed  in  100-mL  serum  vials  (Fisher  Scientific, 
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Houston,  TX),  capped  with  rubber  septa,  and  sealed  with  aluminum  lids.  Each 
vial  contained  enough  material  to  prepare  test  solutions  for  each  24-h  interval  of 
the  experiment.  Four  vials  were  needed  for  each  test.  The  chemicals  were  sent  to 
a  coordinator  who  coded  the  samples  and  then  shipped  enough  chemical  to  each 
laboratory  for  three  definitive  concentration-response  experiments.  Instructions 
shipped  with  each  chemical  included:  (a)  the  stock  concentration,  (b)  test 
concentrations,  (c)  concentrations  from  which  to  take  samples  for  chemical 
analysis,  and  (d)  a  Material  Safety  Data  Sheet,  sealed  in  an  envelope  which  was 
available  for  use  in  an  emergency. 

Tests  were  performed  as  specified  in  the  ASTM  Standard  Guide.'®  All 
technicians  used  the  same  concentration  ranges  but  did  not  know  which  chemical 
they  were  testing  as  the  samples  were  coded. 

Samples  of  test  solutions  were  retained  from  selected  concentrations  and 
were  frozen  in  specially  supplied  borosilicate  glass  tubes  with  Teflon-lined  lids 
(Fisher  Scientific,  Houston,  TX).  At  the  end  of  the  experiment,  samples  from 
each  laboratory  were  shipped  frozen  on  dry  ice  to  Dr.  Bantle's  laboratory  for 
concentration  analysis  in  the  event  that  the  cause  of  excess  variability  had  to  be 
identified.  Embryos  preserved  in  3%  v/v  formalin  were  stored  in  glass 
scintillation  vials  (RPI,  Elkhart,  IL)  and  were  available  to  be  sent  to  Dr.  Bantle's 
laboratory  for  verification  of  results  when  necessary. 

For  tests  conducted  without  the  MAS,  groups  of  20  embryos  were  placed 
in  60-mm  covered,  plastic  Petri  dishes  (Fisher  Scientific,  Houston,  TX)  with 
varying  constant  concentrations  of  toxicant.  Each  toxicant  vial  received  by  the 
participating  laboratories  was  reconstituted  with  FETAX  Solution,  a  reconstituted 
water  medium  suitable  for  the  culture  of  Xenopus  embryos.'®  Six  to  seven  test 
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concentrations  were  tested  in  duplicate.  Four  separate  dishes  of  20  embryos  were 
exposed  to  FETAX  Solution  alone  and  designated  FETAX  Solution  (negative) 
controls.  Each  treatment  was  prepared  in  a  50  mL  Erlenmeyer  flask  and  each  dish 
received  a  total  volume  of  8  mL  of  solution. 

Tests  performed  with  the  MAS  were  also  performed  in  duplicate  with  20 
embryos  per  replicate  concentration.  Each  metabolically  activated/inactivated 
treatment  received  0.4  U/dish  of  aminopyrine  N-demethylase  activity,  a  NADPH 
generating  system,  and  a  100  U/mL  penicillin-streptomycin  mixture  mixed  in  the 
FETAX  Solution  to  help  control  bacterial  contamination.  For  each  test,  9  to  1 1 
concentrations  were  tested  side-by-side  with  the  unactivated  (no  MAS)  tests. 
Controls  including:  FETAX  Solution  with  antibiotics,  MAS,  activated 
cyclophosphamide  (FETAX  reference  proteratogen),  and  cyclophosphamide  co¬ 
incubated  with  CO-inactivated  MAS  were  tested  simultaneously  with  each 
experiment.  All  control  treatments  were  prepared  with  FETAX  Solution 
supplemented  with  antibiotics.  Three  separate  concentration-response  tests  were 
performed  by  each  laboratory  with  both  test  compounds. 

Data  Analysis 

Probit  analysis,  using  the  method  of  Litchfield-Wilcoxon,  was  used  to 
determine  the  96-h  LC50  (median  lethal  concentration),  96-h  EC50  (concentration 
inducing  malformations  in  50%  of  the  surviving  embryos),  and  95%  confidence 
intervals.  When  the  homogeneity  test  failed,  either  the  trimmed  Spearman-Karber 
or  EPA  probit  method  was  used  instead  of  the  Litchfield-Wilcoxon  probit 
analysis.  Teratogenic  hazard  was  determined  using  a  teratogenic  index  [TI  = 
LC50/EC50  (malformation)].  Head-tail  length  (growth)  was  measured  using  an 
IBM-compatible  computer  equipped  with  digitizing  software  (Jandel  Scientific, 
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Corte  Madera,  CA).  For  each  test,  the  minimum  concentration  to  inhibit  growth 
(MCIG)  was  calculated  using  the  t-test  for  grouped  observations  (P  <0.05).  The 

coefficient  of  variation  (CV)  values  for  the  96-h  LC50, 96-h  EC50,  TI,  and  MCIG 

•  20 

were  calculated  according  to  Steel  and  Tome. 

RESULTS 

Control  Results 

Results  for  data  reported  from  each  laboratory  met  or  exceeded  the 
FETAX  Solution  quality  control  criteria  specified  in  the  ASTM  Standard  Guide 
(less  than  or  equal  to  10%  mortality  and  malformation  at  96h)  for  all  tests  except 
Laboratory  4  for  cyclophosphamide,  experiments  1  and  3.  MAS,  positive  MAS, 
and  negative  MAS  control  results  met  or  exceeded  guidance  limits  set  by  previous 
studies^'"*,  <10%  mortality  and  malformation,  100%  mortality,  and  <50% 
mortality,  respectively. 

Cyclophosphamide 

Results  from  the  three  concentration-response  tests  of  cyclophosphamide 
by  each  of  the  seven  laboratories  are  presented  in  Table  1.  The  96-h  LC50  values 
for  unactivated  cyclophosphamide  ranged  from  5.72  mg/mL  to  9.74  mg/mL  with 
interlaboratory  mean  and  coefficient  of  variation  values  of  7.38  mg/mL  and  15%, 
respectively.  The  96-h  EC50  (malformation)  values  for  unactivated 
cyclophosphamide  ranged  from  3.73  mg/mL  to  6.50  mg/mL  with  interlaboratory 
mean  and  coefficient  of  variation  values  of  4.92  mg/mL  and  15%,  respectively. 
MCIG  values  for  unactivated  cyclophosphamide  ranged  from  3.0  mg/mL  to  6.0 
mg/mL  with  interlaboratory  mean  and  coefficient  of  variation  values  of  3.81 
mg/mL  and  29%,  respectively.  TI  values  ranged  from  1.10  to  2.46  with 
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interlaboratory  mean  and  coefficient  of  variation  values  of  1.54  and  25%, 
respectively. 

For  tests  performed  with  the  exogenous  MAS,  the  mean  96-h  LC50  value 
was  1 .53  mg/mL  ranging  from  0.4  mg/mL  to  4. 15  mg/mL,  with  a  coefficient  of 
variation  value  of  53%.  The  mean  96-h  EC50  (malformation),  range,  and 
coefficient  of  variation  values  were  0.61  mg/mL,  0.1 1  mg/mL  to  1.51  mg/mL,  and 
64%,  respectively.  The  mean,  range,  and  coefficient  of  variation  for  the  MCIG 
values  were  0.38  mg/mL,  0.05  mg/mL  to  2.0  mg/mL,  and  131%,  respectively. 

The  mean  TI  value  was  3.62  with  an  interlaboratory  range  and  coefficient  of 
variation  value  of  1.08  to  11.69,  and  83%,  respectively. 

Caffeine 

Results  from  the  three  separate  concentration-response  tests  of  caffeine  by 
each  of  the  six  participating  laboratories  are  presented  in  Table  2.  The  96-h  LC50 
values  of  unactivated  caffeine  ranged  from  0.23  mg/mL  to  1 .04  mg/mL  with  an 
interlaboratory  mean  value  of  0.59  mg/mL  and  coefficient  of  variation  value  of 
31%.  The  96-h  EC50  (malformation)  values  ranged  from  0.09  mg/mL  to  0. 1 8 
mg/mL  with  an  interlaboratory  mean  and  coefficient  of  variation  value  of  0.14 
mg/mL  and  18%.  The  MCIG  mean,  range,  and  coefficient  of  variation  values  for 
unactivated  caffeine  were  0.13  mg/mL,  0.10  mg/mL  to  0.20  mg/mL,  and  31%, 
respectively.  TI  mean,  range,  and  coefficient  of  variation  values  for  unactivated 
caffeine  were  4.48, 1.77  to  9.44,  and  47%,  respectively. 

The  interlaboratory  mean  96-h  LC50  and  associated  range  were  0.27 
mg/mL,  and  0.20  mg/mL  to  0.37  mg/mL,  respectively,  for  activated  caffeine.  The 
interlaboratory  coefficient  of  variation  for  the  96-h  LC50  was  18%.  The  96-h 
EC50  (malformation)  interlaboratory  mean,  range,  and  coefficient  of  variation 
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were  0.12  mg/mL,  0.09  mg/mL  to  0.16  mg/mL,  and  19%,  respectively.  The 
MCIG  values  ranged  from  0.10  mg/mL  to  0.18  mg/mL  with  an  associated  mean 
value  of  0.1 1  mg/mL.  The  interlaboratory  coefficient  of  variation  for  the  MCIG 
values  was  20%.  The  mean,  range,  and  coefficient  of  variation  values  for  the 
activated  caffeine  TI  were  2.26,  1.38  to  2.90,  and  21%,  respectively. 

DISCUSSION 

The  teratogenic  potential  of  chemicals  assayed  with  FETAX  have  been 
routinely  assessed  based  on  TI  values,  growth  endpoints,  and  types  and  severity  of 
induced  terata.’"*'*  In  general,  TI  values  <1.5  indicate  low  teratogenic  potential,  as 
little  or  no  separation  exists  between  the  concentrations  that  induced 
malformation  without  embryo  lethality  and  concentrations  causing  lethal  effects. 
Thus,  greater  TI  values  represent  greater  separation  between  the  malformation  and 
mortality  response  curves  and  thus,  a  greater  potential  for  embryos  to  be 
malformed,  yet  alive.  However,  other  endpoints  including,  types/severity  of 
abnormalities  and  growth  inhibition,  are  also  considered  in  the  hazard  evaluation. 

Based  on  this  form  of  teratogenic  hazard  evaluation,  five  of  the  seven 
laboratories  consistently  determined  that  the  teratogenic  potential  of 
cyclophosphamide  increased  with  the  inclusion  of  the  exogenous  MAS.  Based  on 
the  mean  interlaboratory  values,  the  study  also  suggested  that  bioactivation 
increased  the  teratogenic  potential  of  cyclophosphamide  in  Xenopus .  Inclusion  of 
the  MAS  decreased  the  mean  LC50,  EC50,  MCIG,  and  increased  the  TI  values 
4.8-fold,  8.1-fold,  10.0-fold,  and  2.4-fold,  respectively.  The  mean  interlaboratory 
values  were  consistent  with  those  values  reported  by  Fort  et  al. 

Each  of  the  six  laboratories  consistently  determined  the  addition  of  the 
MAS  decreased  the  potential  teratogenic  hazard  of  caffeine  in  Xenopus.  Inclusion 
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of  the  MAS  reduced  the  mean  LC50  and  TI  values  2.2-fold  and  2.0-fold, 
respectively,  but  altered  the  EC50  (malformation)  and  MCIG  values 
insignificantly.  Thus,  the  decreased  teratogenic  hazard  caused  by  inclusion  of  the 
MAS  appeared  to  be  the  result  of  increased  embryo  lethality.  Results  obtained  in 
these  studies  with  caffeine  were  comparable  to  those  obtained  by  Dawson  and 
Bantle.^’  In  general,  the  results  obtained  with  both  test  compounds  agreed  with 

'•  2  21  35 

assessments  performed  with  mammalian  species.  ’ 

Metabolic  activation  of  cyclophosphamide  increased  interlaboratory 
variability  much  more  than  with  caffeine.  Tests  of  caffeine  with  the  exogenous 
MAS  actually  decreased  interlaboratory  variability.  However,  compared  to  Phase 
I  and  II  studies,  the  variability  was  not  excessive.  Interlaboratory  coefficients  of 
variation  for  all  endpoints  ranged  from  20.5%  to  201.5%  in  Phase  l'^,  to  8.7%  to 
44.8%  in  Phase  11  studies.*'*  Neither  Phase  I  nor  Phase  n  studies  were  performed 
with  the  exogenous  MAS.  Decreased  variability  observed  in  Phase  II  studies  was 
attributed  to  greater  technician  experience.  Only  two  of  the  participating 
laboratories  had  experience  in  using  the  exogenous  MAS  with  FETAX  prior  to  the 
present  study.  Furthermore,  results  from  these  present  studies  with  the  MAS  were 
well  within  interlaboratory  variability  limits  determined  by  Parkhurst  et  al.  for 
48-h  to  96-h  aquatic  toxicity  tests  with  D.  magna,  D.  pulex,  P.  promelas,  M. 
bahia,  and  C.  variegatus.  The  coefficients  of  variation  ranged  from  22%  to  143% 
for  these  aquatic  toxicity  tests.  Greater  variability  noted  with  the  growth  endpoint 
(MCIG)  was  not  surprising  since  the  concentrations  selected  for  testing  were 
based  on  both  the  lethal  and  malformation-inducing  concentration  curves,  and  not 
those  concentrations  inhibiting  growth. 
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Other  rationale  to  explain  the  greater  interlaboratory  variability  observed 
with  cyclophosphamide  compared  to  caffeine  include  differences  in  metabolic 
complexities  and  toxicodynamics.  Since  FETAX  can  not  simulate  all  of  the 
toxicodynamic  intricacies  of  in  vivo  manunalian  test  systems,  greater  variability 
associated  with  use  of  the  MAS  in  FETAX  would  not  necessarily  be  unexpected. 
The  complexity  of  FETAX  is  increased  by  including  the  MAS. 

Cyclophosphamide  is  efficiently  bioactivated  by  P-450  to 
4-hydroxycyclophosphamide  and  eventually  phosphoramide  mustard.^'* 
Differences  in  the  amount  of  bioactivated  toxicant  produced  in  each  experiment  in 
each  laboratory  will  cause  substantial  variability  in  the  quantitative  endpoints. 
Caffeine,  on  the  other  hand,  has  a  fairly  complex  metabolic  pathway  resulting  in 
several  metabolic  by-products,  each  with  comparable  toxicides  on  an  equimolar 
basis  in  Xenopus?'  Activated  toxicant  stabilities  and  the  magnitude  of  change  in 
the  toxicides  of  cyclophosphamide  and  caffeine  on  an  equimolar  basis  must  also 
be  considered.  Cyclophosphamide  activadon  by  P-450  produces  highly  reactive 
metabolic  products,  whereas,  P-450-mediated  metabolism  of  caffeine  produces 
fairly  unreactive  detoxification  products,  such  as,  1,3  dimethyluric  acid,  1- 
methylxanthine,  and  3-methylxanthine.^^  Thus,  since  the  toxicologically-active 
metabolic  products  of  cyclophosphamide  are  more  reactive,  and  thus  short-lived, 
consistent  embryo  exposure  is  probably  not  occurring.  In  addition,  the  alteration 
in  the  developmental  toxicity  of  activated  cyclophosphamide  (2.4  to  10.0-fold) 
compared  to  detoxified  caffeine  (ca.  2.0-fold)  by  the  addition  of  the  MAS  may 
cause  results  with  cyclophosphamide  to  be  inherently  more  variable  than  with 
caffeine. 
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Overall,  Phase  III  interlaboratory  validation  studies  of  FETAX  and  the 
exogenous  MAS  demonstrated  the  repeatability  and  reliability  of  the  assay, 
especially  after  proper  technician  training  and  more  experience  with  the  system. 
Furthermore,  these  studies  support  the  continued  use  of  FETAX  to  identify 
developmental  toxicants  in  the  workplace  and  the  environment  on  a  routine  basis. 
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animals  and  adheres  to  principles  stated  in  the  Guide  for  Care  and  Use  of 
Laboratory  Animals,  NIH  Publication  86-23  (1985  edition).  We  thank  Mrs. 
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Table  1.  Results  of  the  Interlaboratory  Study  of  Cyclophosphamide  with  and  without  Metabolic  Activation  System. 
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Table  2.  Results  of  the  Interlaboratory  Study  of  Caffeine  with  and  without  Metabolic  Activation  System. 
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INTERLABORATORY  STUDY  OF  FETAX 
Phase  Ill-Part  2 
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FETAX  Summary  Sheet 

jrest  No.  1  PART  A 

Test  Material 

P3M1 

Investigator 

JAMES  RAYBURN 

Sourco 

SIGMA 

Laboratory 

BANTLE 

CAS  No. 

Lot  No. 

Test  Start  Date: 

AUG  2  1993 

Compositlon/Purlty 

Test  End  Date 

AUG  6  1993 

Solvent 

Cona 

Test  Units  (i.e.,  mg/ml)  MG/ML 

Day  0 

Day  1 

Day  2 

ISSHiHI 

Day  4 

PH 

Stock 

7.4 

7.4 

7.4 

Control 

8.4 

8 

7.4 

7 

Hlghaat  Concantratlon 

mA 

6.6 

6.6 

6.5 

No.  Doad  or  MaMormad 

X 100  =  % 

Total  Numbor 

Mortality  Record 

Malformation  Record 

FETAX  Control 

5  : 

80 

X  100  = 

Z  :  Z5 

MAS  CONTROL 

3  : 

40 

XlOO  = 

7.5% 

4  :  37 

X  100  = 

10.8% 

Control  Length 

MAS  Control  Length 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  5 

Test  Material/Compound  Results 

Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

5 

N.A. 

T-test 

LOEL 

6 

3 

T-test 

LC50 

8.541 

1  EC50 

4.256 

95%  CL 

6.812 

— 

10.709 

95%  Confidence  limits  3.800 

4.766 

Test  Teratogenic  Index  (Tl 

=  LC50/EC50): 

2.01 

95%  Confidence  limits 

1.56 

- 

2.58 

Concentration  | 

Mortality 

Malformation  I 

5.5  mg/L 

:  X  100  = 

2500  mg/L  | 

:  X100  = 

CL=  Confidsnco  limits 
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FETAX  Summary  Sheet 


ItmTno.  1  PART  B 


[rest  Material 

P3M1 

Investigator 

JAMES  RAYBURN 

Source 

SIGMA 

— 

Laboratory 

BANTLE 

CAS  No. 

Lot  No. 

M1X3 

Test  Start  Date: 

AUG  2  1993 

Composltlon/Purlty 

Test  End  Date 

AUG  6  1993 

Solvent 

Cone. 

Test  Units  (I.e.,  mg/ml)  MG/ML 

i 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

pH 

Stock 

■o 

7.4 

7.4 

Control 

8.4 

8 

7.4 

7 

Highoat  Concantration 

6.6 

6.6 

6.5 

No.  Doad  or  MaHo 

rmad 

X 100  =  % 

Total  Numbar 

Mortality  Record 

Malformation  Record 

FETAX  Control 

5  : 

80 

XlOO  = 

7  :  75 

X  100  = 

9.3% 

MAS  CONTROL 

3  : 

40 

X  100  = 

7.5% 

4  :  37 

X  100  = 

10.8% 

Control  Length 

iImaS  Control  Length 

Minimum  Concentration  to  inhibit  Growth  (MCIG)  5  O 

Test  Material/Compound  Results 

Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.05 

0.05 

T-test 

LOEL 

2 

0.1 

T-test  I 

LC50 

4.15 

1  EC50 

0.442 

95%  CL 

2.33 

— 

7.39 

95%  Confidence  limits  0.245 

— - 

0.797 

Test  Teratogenic  index  (Tl 

=  LC50/EC50): 

9.40 

95%  Confidence  limits 

4.12 

- 

21.45 

Concentration 

Mortality 

Malformation  I 

5.5  mg/L 

:  X100  = 

12500  mg/L  1  :  X  100  = 

CL=  Confidence  limits 
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Cyclophosphamide 
James  Rayburn 
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Cyclophosphamide 
James  Rayburn 
Data  Sheets  Follow 
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Test  No. 


3 


FETAX-  Summary  Sheet _ _ | 


Test  Material  P3M1 

•M  ~ 

Source _ 

CAS  No. _ Lot  No. 

Composition/Purity _ 

Solvent  Cone. 


unacivated 


Investigator _ 

Laboratory _ _ 

Test  Start  Date: _ _ 

Test  End  Date 

Test  Units  (i.e.,  mg/ml) 


James  Rayburn 

Bantle _ 

July  13,  1994 
July  17,  1994 

mg/ml 


Day  0 

Day  1 

Day  3 

Day  4 

Stock 

6.8 

7 

6.8 

6.8 

Control 

■ 

.7.7  ' 

7.6 

7.5 

7.2 

Highast  Concantration 

6 

6.3 

6.4 

6.4 

No.  Doad  or  Maiformad 


X  100  =  % 

Total  Numbar 

FETAX  Control 


Solvent  Control 


Mortality  Record 


80 


X  100  = 


6% 


X  100  = 


Malformation  Record 


75 


X  100  = 


X  100  = 


Control  Length  (mm)  9.4 


polvent  Control  Length  (mm) 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


9.3%l 


mg/ml 


Test  Material/Compound  Results 


1  Test  j 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 1 

6 

N.A. 

T-test 

1  LOEL  1 

9 

6 

T-test 

LC50 

8.020 

EC50 

6.155 

1  95%  CL 

7.610 

8.453 

95%  Confidence  limits  5.825 

6.503 

j 

Test  Teratogenic  Index  (Tl  = 

LC50/EC50):  1.30 

95%  Confidence  limits 

1.21 

1.41 

“/  •/ 
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Test  No. 

3 

Ijest  Material 

P3M1  activated 

Investigator 

James  Rayburn 

Source 

Laboratory 

Bantle 

CAS  No. 

Lot  No. 

Test  Start  Date: 

July  13, 

1994 

Compositlon/Purity 

Test  End  Date 

July  13,  1994 

Solvent 

Cone. 

Test  Units  (i.e.,  mg/ml) 

mg/ml 

Day  2 

Day  4 

pH 

1  Stock 

6.8 

7 

6.8 

6.8 

1  Control 

7.7 

7.6 

7.5 

7.2 

Highest  Concentration 

6 

6.3 

6.4 

6.4 

Ino.  0«ad  or  Malformed 

Mortality  Record 

Malformation  Record 

X  100  =  % 

FETAX  Con 

5  : 

80 

X  100  = 

6% 

..L 

1 

X  100  = 

9.3% 

Total  Number 

MAS  control 

3  ; 

40 

X  100  = 

7.5% 

3 

:  37 

X  100  = 

8.1% 

CP  4  mg/I 

Postive  CP 

40  : 

40 

X100  = 

1 00.0% 

:  X100  = 

CP  4  mg/I 

Negative  CP 

3  : 

40 

X  100  = 

7.5% 

[I 

37 

X  100  = 

13.5% 

Control  Length  (mm) 

9,4 

Imbs  Control  Length  (mm) 

9,5 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

0.25 

mg/ml 

Test  Material/Compound  Results 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

0.1 

0.1 

T-test 

1  LOEL 

3 

0.25 

T-test 

1  LC50 

2.116 

EC50 

0.291 

1  95%  CL 

1.673 

2.677 

95%  Confidence  limits  0.222 

0.381 

Test  Teratogenic  Index  (Ti  = 

LC50/EC50):  7.28 

95%  Confidence  limits 

5.08 

10.42 

Percent 

LC 

effect 

5 

1.0190192 

0.085 

16 

1 .3604334 

0.138 

50 

2.1162473 

0.291 

84  ^ 

3.2919677 

0.611 

95 

4.3949151 

0.992 

35 


J  - 

FETAX  with  METABOLIC  ACTIVATION  (MA) 


Summary  Sheet 


Test  No.  1 

1  Test  Material:  P3^A  1 

Investigator:  -t-ktU 

Source: 

Lab:  BcLn-hlc. 

CAS  No. 

Lot  No. 

Start  Date: 

ComDOsition  /Puritv: 

End  Date: 

1  Solvent 

Cone.: 

Units:  rr\CK  /m.\ 

CONTROLS 


Control 

Mortality  Record 

Malformation  Record 

FETAX 

1  ;  22)  x100=  1  % 

Solvent 

:  X 1 00  =  % 

II 

O 

o 

X 

Metabolic  Activation  (MA) 

4  : 40  X 100=  2.5  % 

9  :3io  X 100  =  25  % 

MA  +  Solvent 

II 

O 

O 

X 

:  x100=  % 

Cyclophosphamide  (+j 

AO  :  40  X 100=  ICO  % 

-  :  '  x100=  "  % 

Cyclophosphamide  (-) 

:  x100=  % 

:  x100=  % 

CO-MA  +  test  material 

8  ;  40  X 100=  20  % 

lO  ;  32  X 100=  51  ■% 

LENGTH  DATA 

1  MA  +  Solvent  Control  length  mm  I 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  .^,<0  ,  Qj 


Mortalit 


TEST  MATERIAL  RESULTS 


Malformation 


Test 

no  MAS 

M  eOEL 

130EL 

7 

MAS 


c.  \ 


no  MAS 


MA 


3 


MAS 


M  A 


0,05 


Statistical  Test  Used 


LC50 

95%  confidence  limits) 


no  MAS  MAS 


8,72b  /,S2Z 


5-304- 10. ^2  0.^37-2.475 


EC50 

(95%  confidence  limits 


no  MAS  MAS 


3.728 


3.30 ' 4.17 


o.  I5C' 


o.  ~ 


Tl  -  no  MAS 
(95%  confidence  limits) 

Tl  -  MA-S 

(95%  confidence  limits) 

2,34 

I1.7Z  1 

(.20-  2.84 

37-20,77  1 
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FETAX  with  mETABulIC  ACTIVATION  (MA) 
Summary  Sheet 

I  Test  No^ 


Investigator:  ^  t  i  \ _ ' 

Lab:  3<xn-H-e- _ _ 


Start  Date:  _  - 


End  Date: _ _ 


Units:  rr>o^/r>-\< _ _ 


Test  Material: 

P5U  1  1 

Source:  1 

CAS  No. 

Lot  No.  1 

Composition  /Purit 

Solvent 

Cone.:  1 

CONTROLS 


Mortality  Record 


Control 


FETAX 


Solvent 


Metabolic  Activation  (MA) 


MA  +  Solvent 


Cyclophosphamide  (+) 


Cyclophosphamide  (-) 


CO-MA  +  test  material 


LENGTH  DATA 


MA  +  Solvent  Control  length  mm 


Minimum  Concentration  to  Inhibit  Growth  (MCIG' 


Malformation  Record 


5  :  BO  x1QQ=  A  %  B  x100  =  _iO_% 


0 


Test 


I50EL 


UBOEL 


no  MAS 


n 


TEST  MATERIAL  RESULTS 


MAS 


C.75 


Malformation 

no  MAS 

MAS 

h}f\ 

na 

5 

n.  cl' 

Statistical  Test  Used 


LC50 

(95%  confidence  limits) 

no  MAS 

MAS 

S.^45 

0.14  \ 

(^.234-  i2.Tq 

0 .  fc is 

EC50 

(95%  confidence  limits 


no  MAS  MAS _ _ 


4>g34 


0.012-  o.lbd 


Tl  -  no  MAS 
(95%  confidence  limits 


2.20 


S  -  3  .21 


Tl  -  MAS 

(95%  confidence  limits) 


b-11 


iJ.  33'  }0.S7 
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FETAX  with  METABOLIC  ACTIVATION  (MA) 


Test  No.  4 

Test  Material:  P3  M  \ 

Investigator:  Hii/L 

Source: 

Lab:  B^n4 

CAS  No.  Lot  No. 

Start  Date: 

Composition  /Purity: 

End  Date: 

Solvent  Cone.: 

Units:  inA/m\ 

CONTROLS 


Control 

Mortality  Record 

Malformation  Record 

FETAX 

^  ;  00  x100=  ^  % 

a  ■  T5  ^100=  % 

Solvent 

X 

o 

o 

II 

:  x100=  % 

Metabolic  Activation  (MA) 

II 

o 

o 

X 

O 

Oo 

X 

o 

o 

11 

MA  +  Solvent 

x100=  % 

:  x100=  .  % 

Cyclophosphamide  (+) 

40  ;  AO  xioo=  \cn  % 

-  :  ^  x100=  '  % 

Cyclophosphamide  (-) 

;  x100=  % 

;  x100=  % 

CO-MA  +  test  material  - 

3(n  \  AO  x100=  % 

4:4  x100=  4  % 

_  LENGTH  DATA  _ 

MA  +  Solvent  Control  length _ rnm _ _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  3 .0  ,  D- Qrr 


TEST  MATERIAL  RESULTS 


.ality 

Malformation 

Statistical  Test  Used 

Test 

no  MAS 

MAS 

no  MAS 

MAS 

U  ftOEL 

6 

e.I'S' 

nAA 

CD.  \ 

L  HOEL 

q 

0.22" 

LC 

(95%  confid 

50 

ence  limits) 

EC 

(95%  confid 

50 

ence  limits) 

no  MAS 

MAS 

no  MAS 

MAS 

4.T4 

\.00{s> 

3Dse. 

0,I7I 

3.3-  28.'& 

i.SLiie  -  A AIT  ■ 

0.2I0 

Tl  -  no  MAS 
(95%  confidence  limits) 

Tl  -  MAS 

(95%  confidence  limits) 

2.40 

C,S5--7.3) 

O,  58  -  5q  .Oo 
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1  FETAX  'Summary  Sheet 

[Test  No.  202-05 

li 

f — 

iterlal  S  P3M1  w/o  MAS 

Investigator 

FINCH 

Source 

OSU 

Laboratory 

USABRDL 

CAS  No.  -  Lot  No.  - 

Test  Start  Date: 

18  - - 

-  1 

Composition/Purity 

Test  End  Date 

22  ocifta^yj 

/  t 

Soivent 

Cone 

Test  Units  (I.e.,  mg/ml) 

MG/ML 

M: 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

6.8 

6.9 

6.7 

6.6 

Control 

■ 

6.7 

6.7 

6.8 

6.8 

Highaat  Concantratlon 

7.0 

7.0 

7.0 

6.9 

No.  D«ad  or  Matformod 

X 100  =  % 

Total  Numbar 

FETAX  Control 


Solvent  Control 


Mortality  Record 


80 


X  100  = 


X  100  = 


8 


MALFORMATION  EXCEED  ASTM  LIMI 


Malformation  Record 


80 


X  100  =  10.0%l 


X  100  = 


Control  Length  (mm)  9.682 


Isolvent  Control  Length  (mm) 


Minimum  Concentration  to  inhibit  Growth  (MCIG) 


3.0  J 


MG/M 


Test  Material/Compound  Results 


Test  1 

Mortality  Malformation 

Statistical  Test  Used 

NOEL 

6  4 

T-test 

IHQIIII 

N.A.  N.A. 

T-test 

LC50 


6.530  \/ 


EC50 


t.407  y 


95%  CL 


6.226 


6.849  95%  ConfidencG  limits 


4.029 


4.820 


Test  Teratogenic  index  (Ti  =  LC50/EC50): 


lASj/ 


95%  Confidence  limits 


1,34 


1.64 
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FETAX  Summary  Sheet 


P3M1  w/  MAS  linvestigator 


rest  No.  202-05 


FINCH 


Source  OSU 


Compositlon/Purlty 


Laboratory 


Lot  No. 


Control  Length  (mm) _ 9.164 _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


Ivent  Control  Length  (mm) 


3):  ’  0.10  / 


MG/ML 


Test  Material/Compound  Results 


40 


No.  Doad  or  Maiformod 

X  100  =  % 

Total  Numbar 

FETAX  Control 
Solvent  Control 


;  Malformation  Record 


[Control  Length  (mm) _ 9.567 _ [fSoIver 

Minimum  Concentration  to  Inhibit  Growth  (MCIG); 


;  Mortality  Record  ■  ^ Malformatic 

80  X  100  =  "1%  ^  2  :  80 

X  100  = _  : 

Insolvent  Control  Length  (mm) 

■owth  (MCIG)]"  3.0 


Test  Material/Compound  Results 

1  Test  II  Mortalltv  Malformation  I  Statistical  Test  Used 


Test 

Mortality  Malformation 

NOEL 

7  4 

LOEL 

N.A.  N.A. 

LC50 
95%  CL 


7.937 

7.522 


4 _ T-test _ 

A _ T-test _ 

I  ECSO'r  "  '’'  5.135 

95%  Confidence  limits 


mg/mL 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 

■  1.55 

95%  Confidence  limits 

1.42 

1.68 
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FETAX  Summary  Sheet 

pest  No. 

202-08 

pest  Ma%v^ 

■p3M1  W/MAS 

Investigator 

FINCH 

ISource 

osu 

Laboratory 

USABRDL 

1 — zlzZ - 

CAS  No. 

Lot  No. 

Test  Start  Date: 

25  MARCH  1994 

Icomposltlon/Purlty 

- 

Test  End  Date 

01  APRIL  1994 

[Solvent 

Cone. 

Test  Units  (I.e.,  mg/ml) 

MG/ML 

I  DayO 

Day  1 

Day  2 

Day  3 

Day  4  1 

pH 

Slock  1  7.4 

7.2 

7.2 

7.2 

7.5 

7.3 

7.3 

7.3 

Highoat  Concantration 

7.3 

ND 

lA 

7.4 

No.  Doad  or  M«if( 

>rmad 

X 100  =  % 

MALFORMATION  EXCEED  AST^ 

Total  Numbor 

-’  Mortality  Record  •  “  '  z 

Malformation'  Record 

FETAX  Control" 

0  :  80 

X  100  = 

" 6 

:  80 

X  100  = 

7.5% 

Solvent  Control 

:  X  100  = 

X  100  = 

Control  Length  (mm) 

9.375 

jsolvent  Control  Length  (mm) 

- 

[Minimum  Concentration  to  Inhibit  Growtf!  (MCIG)V^ 

'‘0.1  ( 

MG/ML 

Test  Material/Compound  Results 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.25 

0.05 

T-test 

1  LOEL 

N.A. 

N.A. 

T-lest 

• 

1  LC50 

'  0.444 

/ 

I  '  EC50-* 

0.280 

1  95%  CL 

0.391 

0.503 

95%  Confidence  limits 

0.128 

— 

0.613 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): 

-  1.58*^ 

95%  Confidence  limits 

0.72 

- 

3.50 

y 
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FETAX  -Summary  Sheet 

[rest  No.  ^  2 

Test  Material 

rawi  w/o  MAS 

Investigator 

FINCH  ^ 

Source  OSU 

Laboratory 

USABRDL 

CAS  No. 

Lot  No. 

Test  Start  Date:  c 

Compositlon/Purlty 

- 

Test  End  Date 

4  MAR  94 

Solvent 

Cone. 

Test  Units  (I.e.,  mg/ml) 

MG/ML 

* .  I 

10 Vi 

- . ^  I 

- Oyr-V^ 


>o>-c 


Stock _ 

Control 

Highest  Concentration 


Day  1 

Day  2 

7.0 

7.0 

7.4 

7.2 

7.3 

7.2 

No.  Daad  or  Malformod 

X  100  =  % 

Total  Number  Mortality 

FETAX  Control-  0  :  80  "x  1C 

Solvent  Control _  X  1C 

Control  Length  (mm) _ 10.763 _ ^Ivi 

Minimum  Concentration  to  inhibit  Growth  (MCIG)^ 


Mortality  Record  ^ 

^Malformation  Record 

0  :  80  ""X  100  = 

^  0  :  80  X  100  =  0.0% 

X100  = 

:  X  100  = 

10.783  [Solvent  Control  Length  (mm)  - 

MG/ML 


Test  Material/Compound  Results 


Test 

Mortality  Malformation 

1  NOEL 

6  4 

1  LOEL 

N.A.  N.A. 

LC50 
95%  CL 


^  7.706  1/^ 
7.211 


4 _ T-test _ 

A _ T*test _ 

_  f  'ECSO'  -  5.453 

8.235  95%  Confidence  limits 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 

1.41 

95%  Confidence  limits 

1.27 

- 

1.57 
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FETAX  Summary  Sheet 


aterlal 


Source  03U 


f:^-P3Mlw/  MAS 


Investigator 


Laboratory 


eat  No.  202-10 


FINCH 


USABRDL 


CAS  No. 

Lot  No. 

1 

;L 

est  Start  Date: 

28  FEB  94 

Composilion/Purlty 

- 

iiil 

est  End  Date 

4  MAR  94 

Solvent 

Cone. 

- 

IS 

L>j 

est  Units  (I.e.,  mg/ml) 

MG/ML 

No.  OMd  or  MaHormod 

X  100  =  % 

Total  Numbar 

FETAX  Control  - 
Solvent  Control 


Control  Length  (mm)  10.031 


z  Mortality.  Record _ 


X 


X  100  =  1  : 


Ivent  Control  Length  (mm) 


X 


X  100  = 


Minimum  Concentration  to  Inhibit  Growth' (MCI 


X  0.05'i* 


MG/ML 


Test  Materiai/Compound  Results 


Test  Mortality 


NOEL 


Malformation  Statistical  Test  Used 


0.25 


LOEL  In.  A. 


LC50 '  0.396 


95%  CL  0.340 


T-test 


LA.  T-test 


?EC50l  0.307' 


0.462  |95%  Confidence  limits 


i 

est  Teratogenic  lnde)r(TI  =  LC50/EC50); 

=  1.’29' 

95%  Confidence  limits 

0.80 

-- 

2.07 

Test  iViaierial: 


Source: 


CAS  No. 


Comoosition  /Purit 


Solvent 


FETAX  with  METABOLIC  ACJIVAJION-(MA) 
Summary  Sheet  _ |  Test  No.  I 


P3M\ _ _ _ 

Lab;  \,'oJLx^ _ 


Start  Date: 


Lot  No. 


Cone. 


Units: 


m  c\  /rvLl 


Control 


CONTROLS 


Mortality  Record 


Malformation  Record 


FETAX 


Solvent 


Metabolic  Activation 
(MA) 


MA  I  Solvent 


Cyclophosphamide  (  +  ) 


Cyclophosphamide  (-) 


CO-MA  +  test  material 


4  :  X  100  =  6  % 


:  7(d  X  100  =  l4  % 


X  100  = 


X  100  = 


O  :  Ac  X  100  =  Q  % _ (o  :  40  x  100^  % 


X  100  = 


X  100  = 


;  4Q  X  100  =  I  'i>  %  1-7)  :  5^  X  100  =^47)  % 


:  40x  100  =  5  % 


Ac  X  100  =  ’  % 


:  34  X  100  =  O  % 


LENGTH  DATA  


Control  length  I-  (cS?  vn  cr\ _ _ _ _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  r',,r:>5) 


no  MAS 


LOEL 


NOEL  1  n 


TEST  MATERIAL  RESULTS  _ 


Malformation  1  Statistical  Test  Used 


MAS  I  no  MAS  1  MAS 


4 


''O  hMjn  M'X> 


LC50 

(95%  confidence  limits) 


no  MAS  MAS 


1 . 1C 


Rz  -nAz 


Tl  -  no  MAS 
(95%  confidence  limits) 


EC50 

(95%  confidence  limits) 


no  MAS  I  MAS 


.^7,  /  T _ 


V.7/-5.3/ 


Tl  -  MAS, 

(95%  confidence  limits) 


FETAX  with 


METABOUC^AC?IVA?ION  (MA)' 


Test  Material;  Y 


Source:  _ 


CAS  No. 


Comoosition  /Purit 


Solvent 


Summary  Sheet 


F3MA 


Test  No. 


Lab: 


i\eXTc 


Ccr_ysai3_ 


Lot  No. 


Cone.; 


End  Date: 


Units: 


Control 

Mortality  Record 

Malformation  Record 

FETAX 

3  :  80  X  100  =  4  % 

5  :  40  X  100  =  4  % 

Solvent 

:  X  100  =  % 

:  X  100  =  % 

Metabolic  Activation 
(MA) 

5  : 40  X  100  =  (3  % 

4  :  54  X  100  =  )i  % 

MA  +  Solvent 

:  X  100  =  % 

:  X  100  =  % 

1  Cyclophosphamide  {  +  ) 

;  4o  X 100  =  ioo  % 

-  :  '  X  100  =  "  % 

Cyclophosphamide  (-) 

40':  40  X  100  =  /OO  % 

"  :  -  X  100  =  -  % 

I  CO-MA  +  test  material 

1  S  :  4c  X  100  =  15  % 

)4  ;  50  X  100  =  4o  % 

LENGTH  DATA 


I  length  ‘=b.uqs  mm 


Minimum  Concentration  to  Inhibit  Growth  (MCIG)  _ S  c 


Test 


LOEL 


no  MAS 


Cr 


TEST  MATERIAL  RESULTS 


Malformation 


MAS  I  no  MAS  MAS 


o.  ZS" 


/.Z-S"  I  I 


Statistical  Test  Used 


'~t02,ttianth _ 


LC50 

(95%  confidence  limits) 

EC50 

(95%  confidence  limits) 

1  no  MAS 

MAS 

no  MAS 

MAS 

1  ,  Zb  ^ 

1  nc(r-n.c4 

1.  -  1  •'SC 

3 .  U>Cd  -  ti; .  I”? 

1  Tl  -  no  MAS 

1  (95%  confidence  limits) 

Tl  -  MAS 

(95%  confidence  limits) 

1 

/.44z 

-^“Tr .  r/!>'vvCf^  "Spofi  >  ILct.  V.  b< 
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FETAX  with  METABOLIC  APJIVATION  (MA)  ■  ,  ; 

Summary  Sheet 

iTest'No.  5 

f  Test  Material:  ’^3M.\ 

1  Investiqator:  GiiUe.bhe. 

1  Source: 

j  Lab:  (1jQ>''JcxXxs 

1  CAS  No. 

Lot  No. 

j  Start  Date:  ''2-/i^l<R7> 

1  Composition  /Purity: 

End  Date:  \i(  2,3143 

1  Solvent 

1  Units:  mcxIixlIj.  _ ^ - 

CONTROLS 

Control 

Mortality  Record 

Malformation  Record 

FETAX 

1  ;  X  100  =  \  % 

:  44  X  100  =  54-  % 

Solvent 

:  X  100  =  % 

:  X  100  =  % 

Metabolic  Activation 
(MA) 

1  :  4C  X  100  =  4  % 

4  :  X  100  =  )(5  % 

MA  +  Solvent 

:  X  100  =  % 

:  X  100  =  % 

Cyclophosphamide  (  +  ) 

40;  40  X  100  =  100  % 

^  “  X  100  =  "  % 

Cyclophosphamide  (-) 

40  :2lo  X  100  =  100  % 

:  X  1 00  =  -  % 

CO-MA  +  test  material 

:  40  X  100  =  'S'O  % 

P'*?’  :  X  1 00  =  1 00  % 

_ LENGTH  DATA  _ _ 

MA  +  Solvent  Control  length _ rnm _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  iz, 

• -  '  '  i 


0  ■  lol 


TEST  MATERIAL  RESULTS 


Mortality 


Test 


no  MAS 


MAS 


Malformation 


no  MAS 


MAS 


Statistical  Test  Used 


LOEL 


^15 


4 


o.'?s 


isUiC^ 


NOEL 


I  -o 


lq;  /  hams 


LC50 

( 9 5 %  confidence  limits) 


EC50 

(95%  confidence  limits) 


no  MAS 


MAS 


no  MAS 


MAS 


7. 


i.3^ 


5.nL\ 


,i3> 


.2M  -  \Az 


^<=]-nM2- 


(0.  y 2 .7/ 


T1  -  no  MAS 
(95%  confidence  limits) 


Tl  -  MAS 

(95%  confidence  limits.) 


FETAX  with  metabolic  ACTIVATION  (M^ 
Summary  Sheet 


Test  Mitcrial 


FETAX  with  METABOLIC  ACTIVATION  (MA)  ^ 
Summary  Sheet  F  Tut  No.  2. 

immtiftor 


V  '  Mkv.'m.* 


Soarct  0  5  0 
CAS  No. 


Lot  No. 


T«t  sort  o»w 

'CUT 


T«t  tna  OSM  3 


T««t  tsittt  (I.*..  ■•/•*>  / L. 


_  pH  — 

Stock 


Cootrot 


Highest  Cone. 

.  FIT  AX  CONTROL  i 

■o.  Omo  O'’  iulforo« 


X  100  »  H 


SoUent  Control 
MetnboUc  Actirition  Control 


Metnbolic  ActiTition  Svsteni 
Bins  SoWent  Control 


-  mortality—— 

I  RECORD  I 

1  ■  80  xioo»jj=§.% 

(  -e-  ;  46'  X 100  -  — Q-** 
|_0  ■  A-0  xioo»^% 


_•  MALFORMATION 
RECORD 

ti:  •  X  100  »  3- 

Y  ino  «  % 

4-  ;  X  100  »  _% 


Cyciopfaosphimide  Control 

(4.0  mg/ml)  _ _ _ _ 

CO-M«tibolic  Actitiiionu3BI^  _  ^ 

System  aliii  Test  Mnierial _ -1 

MA  ^  Solvent  Control  Length _ _ _ ^ 

Minimum  Concentration  to  Inhibit  Growth  tMCIG) 


0  ;  A-O  X  100  »  _Q 


UO 
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cETAX  with  METABOLIC  ACTIVATION  (MA) 
Summary  Sheet  I  Ti«  No.  ^ 


Soare*  Q  ^  0 


CAS  No, 


Lot  No. 


T«t  Start  Data 

\W>\‘-13 


Taat  mo  Data 


Taat  Units  <I.a.,  a*/oi>  T(X\I 


—  pH  — 

Stock 


Cootroi 


Highest  Cone. 


3  tf) 


7  90 


3  n 


Cyclophosphamide  Control 

(4.0  mg/ml) _ GHAILL- j. 

CO-Metabolic  Actintion  2.  .0  (.“) 
System  nlus  Test  Material  pj^\  * 


£L 


'-L  X  100  * 


3  .  ^ 


.X  100  ■  J 


MA  ♦  Soltent  Control  Length  ^.^5  ”” 

Minimum  Concentration  to  Inhibit  Growth  ^MCIG) 


TEST  MATERIAL  RESULTS 
r  I  mortality  |  malformation 


NOEL  ( 


NJn  -  5.0 


STATISTICAL  TEST  USED 


loel  1  Pfi.,  I  (>■ 


-5^ - '  *  - .HaI  ^  \  I  9SS  Confidenca  Limits^,, ,  ^i)  ?5.Gi 

95%  Conrtdence  limitsjj  "  i  >iq  mAI  t  ” 

"  test  TERATOGENIC  INDEX  (TI  w  LCjo  /ECjo  )  j  7.59  1  l  J 


FETAX  with  METABOLIC  ACTIVATION  (MA) 
Summary  Sheet 


I  Test  No. 


1  Test  Material:  "F^Ml 

.  — 1 

1  Source:  OS  U 

Lab:  A-^v-iUmd 

1  CAS  No. 

Lot  No. 

Start  Date: 

1  Comoosition  /Purity: 

End  Date: 

1  Solvent 

Cone.: 

Units:  mc\lra{ 

CONTROLS 


Control 

Mortality  Record 

Malformation  Record  | 

FETAX 

'  :  BC  x100=  I  % 

Solvent 

:  x100=  % 

x100=  % 

Metabolic  Activation  (MA) 

0  :  X 100=  0  % 

3  :  BO  X  100= 

MA  +  Solvent 

X 

o 

o 

If 

r 

X 

o 

o 

II 

Cyclophosphamide  (+) 

^0:^0  x100=  (OC  o/^ 

-  :  -  x100=  -  % 

Cyclophosphamide  (-) 

0  :  x100=  0  % 

^  :  "30  X  1 00  =  "^ '  $  % 

CO-MA  +  test  material 

O 

-tL 

o 

X 

O 

o 

li 

H  :  ^0  X 100=  10  % 

LENGTH  DATA 

1  MA  +  Solvent  Control  length  mm  j 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


TEST  MATERIAL  RESULTS 


Test 


LOEL 


NOEL 


Mortalit 


no  MAS  MAS 


Malformation 


no  MAS  MAS 


5 


Statistical  Test  Used 


LC50 


EC50 


1  (95%  confidence  limits) 

(95%  confidence  limits)  | 

no  MAS 

MAS 

no  MAS 

MAS  1 

'f.  (c9^ 

^.0  79 

0.310 

5  .B4s  -  O',  Or'ts 

■/.BVy 

0.(,03  '  -1.0^3 

Tl  -  no  MAS 
(95%  confidence  limits) 

Tl  -  MAS 

(95%  confidence  limits) 

/.2r 

00 

7  ■  -  /.  42j 

y.B9-  Z  9/ 
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FE7  (  with  METABCLlC'ACTIV)flr  DN  (MAI 


Summary  Sheet 


Test  No.  2.  ! 

Test  Material:  P3.M  1 

Soume: 

Lab:  ksh\dS\d 

CAS  No.  Lot  No.  ^ 

Start  Date:  6?'2.2-^'-l 

Comoosition  /Purity: 

End  Date:  4p-2(c-^^ 

Solvent  Cone.: 

Units:  moA/nal 

-pH- 

Day  0 

Day  3 

Day  4 

Day  5 

Stock 

X 

Control 

X 

Highest  Cone. 

X 

i  nwi-o 

Control 

Mortality  Record 

Malformation  Record 

FETAX 

fp  :  X  100  =  c:; 

% 

Solvent 

X  100  = 

:  X  100  = 

% 

% 

Metabolic  Activation 
(MA) 

/  :  AO  X  100  = 

% 

/  :  X  100  = 

% 

MA  +  Solvent 

X  100  = 

:  X  100  = 

% 

% 

Cyclophosphamide  (  +  ) 

AO  \  AO  X  100  =  \oo 

1 

X 

o 

o 

II 

\ 

% 

% 

Cyclophosphamide  (-) 

o  :  4/0  X  100  =  O 

:  Ao  X  100  =  ^ 

% 

% 

CO-MA  +  test  material 

to  :  Ato  X  100  =  0> 

/  :  <74>  X  100  =  c^.  S” 

%  %  J 

LENGTH  DATA 


LCJNvj  1  i  1  1  r-v 

MA  +  Solvent  Control  length 

mm 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

TEST  MATERIAL  RESULTS 


1  Cv?  1  ivir-v  1  L- 

Mortality 

Malformation 

Statistical  Test  Used 

Test 

no  MAS 

MAS 

no  MAS 

MAS 

r^i=OEL 

&  5 

/ 

O-J _ 

-T  -  -fc-e.sf- 

L e0EL 

1 

4- 

/0 . 

T  '  -t.tfg-f" 

LC 

(95%  confic 

50 

ence  limits) 

EC 

(95%  confic 

50 

ence  limits) 

no  MAS 

MAS 

no  MAS 

MAS 

a.izl 

4. 

O.SZ4 

5^.73'^''  ^'-532- 

0.5^—  4.2^4  ~ 

0.383  -  aOfrlO 

Tl  -  nc 
(95%  confic 

)  MAS 
jence  limits) 

Tl  -  MAS 

(95%  confidence  limits) 

/■2JO 

2  .33 

113  -  1-41 

0,LoS  -  ft  ^ 
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FETAX  Summary  Sheet 

Test  No.  3 

Test  Materia4  P3M1 

Investigator  Dawson  - - 

Source 

Laboratory  Ashland 

CAS  No.  Lot  No. 

Test  start  Date:  7/18/94  — , 

Composition/Purlty 

Test  End  Date  7/22/94 

Solvent  Cona 

Irest  Units  (i.e.,  mg/ml)  mg/ml 

Day  0 

Day  1 

Day  2 

Day  3 _ 

Day  4 

pH 

Stock 

7.1 

7.07 

7.1 

Control 

7.59 

7.42 

7.4 

7,24 

Highoat  Concantration 

7.24/7,24 

7/6.99 

7.01/7 

-/6.89 

No.  D»ad  or  Malformod 

X  100  =  % 

Total  Numbar 

Mortalitv  Record 

Malformation  Record 

FETAX  Control 

0  : 

80 

0% 

2  :  80 

2.5% 

Solvent  Control 

:  X100  = 

:  X100  = 

Control  Length  (mm) 

Solvent  Control  Length  (mm)  _ 1 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

mg/ml 

1’  - - 

Test  Material/Compound  Results 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

5 

4 

T-test 

1  LOEL 

5 

T-test 

1  LC50 

6.474 

EC  50 

5.014 

1  95%  CL 

5.960 

7.034 

95%  Confidence  limits  4.668 

.... 

5.386 

Test  Teratogenic  Index  (Tl 

=  LC50/EC50): 

1.29 

195%  Confidence  limits 

1.16 

- 

1.44 

FETAX  Summary  Sheet  hest  no.  3  _ 

Test  Materia!  P3M1-MAS 

Investigator  Dawson 

Source 

Laboratory  Ashland 

CAS  No.  Lot  No. 

llest  start  Date;  7/18/94 

Composition/Purity 

Ijest  End  Date  7/22/94 

Solvent  Cone. 

[Test  Units  (I.e.,  mg/mi)  mg/ml 

Day  0 

Day  4 

Stock 

7.1 

7.07 

7.07 

7.1 

Control 

7.59 

7.42 

7.4 

7.24 

Hlghast  Concentration 

7.24/7.24 

7/6.99 

7.01/7 

-/6.89 

No.  Dead  or  Malformed 

X  100  =  % 

. . .  . 1 

Total  Number 

Mortality  Record 

Malformation  Record 

FETAX  Control 

0  :  80 

X  100  =  Q% 

2  :  80  X  100  =  2.5% 

Solvent  Control 

:  X  100  = 

:  X  100  = 

Control  Lenqth  (mm) 

Solvent  Control  Length  (rrun) 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

mg/ml 

Test  Material/Compound  Results 


Test  1 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

1 

0.05 

T-test 

LOEL 

0.5 

T-test 

LC50 

1.040 

EC50 

0.562 

95%  CL 

0.543 

1.995 

95%  Confidence  limits 

0.562 

— - 

0.562 

Test  Teratogenic  index  (Tl  = 

=  LC50/EC50): 

1.85 

95%  Confidence  limits 

0.97 

- 

3.55 
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FROn  STOUER  a  RSS0CIPTE5 


UJC  ^ 

,  yv»/2/^  n 


fetax  summary  sheet 


Teit  No. 


Ten  M»cerial 


Source 


CAS  No. 


Tl-^ 


Lot  No. 


Compositlon/P'Ji’i^y 


SolY€Ot 


Fori  _ _ 


S&U _ 


T„.surt0.r.  ^  /  /^ _ 


t«»  tndoec. 

t«.  (I....  »^/-u 


Slock 


Control 


Hlshcil  Cone. 


DAY  1 


■7.9 


FETAX  CONTROL— «=-=«<“ 
Ho.  0«.^  er  H.ire—  X  100  -  Vd 


MORTALITY : 
RECORD 


MALFORMATION 

RECORD 


Total 


Coniro 


n  -ftp  xicr-  0  %  U  _:eQ_x^ooOj 
I  .Mo  X10O- xs:%  = 


Control  Lengti.  I ,  q  _ _ 

Minimum  Concenttotion  to  Inhibit  G 


Cooirol  Lcngin 


_ '1 - - T - - - J  *  L  I 

ro^'Tih  (MCIC)  ^ > V  kXfiI  M .  0 _ _C 


'EST  MATERIAL/COMPOUND  :  RESULTS 

-  mortality  i  malformation 


statistical  test  used 


NOEL 


95Yo  Confl<l«BCt  lifxiiu  0»l8  \s*Xhf S'. 


IliMHBUl 


I  95^*  Confidence  Lloitt*  O.  ^1=^"  ^ 


TEST  TERATOGENIC  INDEX  (TI  «  LC  /EC 50  )  , ^ ^ 


pnqmVE  CONTROL:  6  AMINONICOTINAMIDE  (a-AN)  RESULTS - 

- - H - mortality  >  malformation 

concentration  11  .mortality 


mortality 


5J  mt/L 


2500  ms/L 


X  100- 


X  10O 


srauER  s  associPTES 


i  \ 


f( 

FAX  SUMM 

IARY  SHEE‘ 

T 

1  Test  No. 

.J 

1  tnwfctgacar  i 

1  ^orT _ _ — 1 

;  Source  ‘T 1  ^  * 

iWIMB 

BSHi 

:  CAS  No. 

Lot  No* 

:  Compositioo/Purity 

. 

1  rttt  end  Ostt  (  t 

t _ _ 

Soiveat 

Coac. 

tMC  Unite  (i.*..  ne/ai)  /  i  | 

IWU  ] 

DAY  1 

DAY  2 

DAY  3 

DAY  4 

DAY  5  t 

-  pH - 

Stock 

i7o 

1.1 

1.0. 

1 

Coatrol 

!.<=] 

0 

9.0 

S.o 

i 

Hlghesi  Coac.  j 

l.\ 

1.0 

1 .  1 

r 

.  FETAX CONTROL* 

.1  No.  a«»<l  or  M*Uonii« 

i 

%/■  1  n  1 A  i 

MORTALITY. 

RECORD 

_  MALFORMATION  — r 
RECORD 

1  rocii  MLro*r  1 

M  :  6Q  X100  -  . 

£l_% 

(n  •  7/^  X  100  a  %  i 

i - - - - - - 

!  innrr  Coniroi 

_2_:  Ji^XlOO-. 

.3  :H-X 

100*  %  !( 

Controi  Length  1 

S^^l^^if^Cootroi  Leagth 

Minimum  Concentration  to  Inhibit  Growth 

TEST  MATERIAL/COMPOUND  :  RESULTS 


j  TEST 

i  mortality 

i 

MALFORMATION 

STATISTICAL  TEST  USED  | 

NOEL 

i  ^.o/  0.0^  _ 

^BKSm 

■■mg— 

I/O  ,  1  1  1 

irraaiwii^ 

9SY,  Coofideoce  Limili  -  S",  ^  -  0.<?Si| 

I  1 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 


.\JORTALITY 


malformation 


5.5  mf/L 

.  . 

.X100* _ 

_ % 

X  100  - 

■ 

a 

2500  mx/  L  ! 

X  100  ■  _ 

_ % 

X  too  - 

_ % 

J 
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jOn  STJ3UER  4  r^SSOCIflTES 


(^(^cn/^Syb  V- 

FETAX  SUMMARY  SHEET  - - 


No. 


Tat  MiierUi  T^^fW  | 


InvMCloAtor 


CAS  No. 

Lot  No. 

Caaposillofl/Purity 

DAY  2 


_  pH  — 

Slock 


Coatrol 


HlgheJl  Coac. 


FETAX  CONTROL. 

a«*d  or  Mtlfonnrt 
:otil  MUtD^r 


1.0 


1,  ^ 


1.0 


MORTALITY. 

RECORD 


MALFORMATION 

RECORD 


X  100  ■  % 


:alil  xtrcwr  l\  .  ^  Q  )(  ^00  ■  S  %  S~~  :  **)  G  X  too  » 


JKL  X  100  -  :  ^2-X 


jiolMaHZontrol  L«8*th 


Minimum  Conceatrniion  to  Inhibit  Growth  (MCIC) 


test  MATERIAL/COMPQUND  :  RESULTS  _ 

MALFORMATION  ~  STATISTICAL  TEST  USED 


TEST 


MORTALITY 


95»/.  Confidence  limiin.^cr,^|o/t 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS  _ 

CONCENTRATION  MORTALS  t 


't  too  ■ 


5.5  mj/L 


CAFFEINE 

DATA  SUMMARY  SHEETS 
PHASE  III-PART  2 


58 


Caffeine 


James  Rayburn 


59 


Caffeine 


James  Rayburn 
Data  Sheets  Follow 
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FETAX  Summary  Sheet  • 


Test  Materia]  P3M2  unacivated  Investigator 

Source  _  Laboratory 

CAS  No.  _  Lot  No. _ iTest  Start  D 


Composition/Purity  _ _ 


Laboratory 
Test  Start  Date: 


Test  End  Date 


rest  No.  2 

James  Rayburn 

Bantie _ 

July  26,  1994 


July  30,  1994 


Solvent 


Test  Units  (i.e.,  mg/ml)  mg/ml 


IContro!  Length  (mm)  9.16  IlSoivent  C 

iMinImum  Concentration  to  Inhibit  Growth  (MCIG) 


X  100  = 


bolvent  Control  Length  (mm) 


1  (MCIG)  0.1 


mg/ml  ^ 


Test 

Mortality  Malformation 

NOEL 

0.25  0.1 

Test  Material/Compound  Results 


1  Test  II  Mortality  Malformation  Statistical  Tes 


I  NOEL  1^  025  0.1  T-test _ 


0.3  0.125  T-test _ 


LC50  .  0.462  _ EC50  0.139 

95%  CL  .  0.411  --  0.519  95%  Confidence  limits 


Test  Teratogenic  Index  (T1  =  LC50/EC50): _ 

95%  Confidence  limits  2.88 


1  ji 

1  LC50 

0.462 

1  95%  CL  . 

0.411  --  0.519 

0.128 


3.32 


FETAX 

Summary  Sheet 

Test  No.  €  ^ 

llest  Material 

P3M2  activated 

Investigator 

James  Rayburn 

Source 

Laboratory 

Bantle 

CAS  No. 

Lot  No. 

Test  Start  Date: 

July  26,  1994 

Composition/Purity 

Test  End  Date 

July  30,  1994 

Solvent 

Cone. 

Test  Units  (i.e.,  mg/mi) 

mg/ml 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

6.8 

7 

6.8 

6.8 

_ 

Control 

■ 

7.7 

7.6 

7.5 

7.2 

Highost  Concentration 

6 

6.3 

6.4 

6.4 

No.  Dead  or  Malformed 

Mortality  Record 

Malformation  Record 

X  100  =  %  FETAX  Con 

4 

80 

X  100  = 

5% 

5 

13. 

X  100  =  6.6% 

I 

Total  Number  MAS  COFltrol 

1 

40 

X  100  = 

2.5% 

2 

39 

X  100  =  5.1% 

CP  4  mg/I  Postive  CP 

40 

40 

X100  = 

100.0% 

X100  = 

CP  4  mg/I  Negative  CP 

3 

40 

X  100  = 

7.5% 

22 

37 

X  100  =  59.5% 

Icontrol  Length  (mm) 

9.16 

1 

Mas  Control  Length  (mm) 

9.5 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

0.1 

mg/ml 

Test  Material/Compound  Results 


1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

0.18 

N.A. 

T-test 

1  LOEL 

.0.28 

0.1 

T-test  1 

1  LC50 

0.222 

EC  50 

0.088 

1  95%  CL  • 

0.200 

0.246 

95%  Confidence  limits  0.074 

0.104 

Test  Teratogenic  Index  (Tl  = 

LC50/EC50):  2.54 

95%  Confidence  limits 

2.07 

3.11 

Percent 

LC 

■ 

effect 

5 

0.1429636 

0.052 

16 

0.1701761 

0.064 

50 

0.2221301 

0.088 

84 

0.2899453 

0.121 

95 

0.3451352 

0.149 

62 
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FETAX  Summary  Sheet  ■ 

Test  No.  3  j 

To<st  Material-  P3M2  unacivated 

Investigator 

James  Rayburn 

^niircs 

Laboratorv 

Ban  tie 

No.  Lot  No. 

Test  Start  Date: 

July  26,  1994 

Comoositlon/Purity 

Test  End  Date 

July  30,  1994 

Solvent  Cone. 

Test  Units  (i.e.,  mg/ml) 

mg/ml 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4  j 

Stock 

7 

6.9 

6.8 

6.8 

HH, 

Control 

■ 

7.9 

7.5 

7.5 

7.2 

Inighast  Conc«nlration 

6.2 

6.3 

6.4 

6.4 

No.  Doad  or  Malformod 

X  100 

Total  Numbar 

IfETAX  Control 


Solvent  Control 


Mortalilv  Record 


80 


X  100  = 


3% 


X  100  = 


Malformation  Record 


78 


Control  Length  (mm)  9.84 


^Ivent  Control  Length  (mm) 


Minimum  Concentration  to  Inhibit  Growth  (MCiG) 


0.1 


X  100  -  5.1  %l 


X  100  = 


mg/ml 


Test  Material/Compound  Results 


Test 


Mortality 


Malformation 


NOEL 


0.3 


0.1 


LOEL 


0.5 


0.125 


LC50 


0.551 


95%  CL  • 


0.455 


Statistical  Test  Used 


T-test 


T-test 


EC50 


0.129 


0.667  95%  Confidence  limits 


0.120 


0.140 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 


4.27 


95%  Confidence  limits 


3.50 


5.20 


rr 


iL-y-y 
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FETA>I  Summary  Sheet- 

Test  No.  3 

Ixest  Material 

P3M2  activated 

Investigator 

James  Rayburn 

Isource 

Laboratory 

Bantle 

CAS  No. 

Lot  No. 

Test  Start  Date: 

July  26,  1994 

Icomposition/Purity 

Test  End  Date 

July  30,  1994 

Solvent 

Cone. 

Test  Units  (i.e.,  mg/mi) 

mg/ml 

Day  2 

Day  3 

Day  4 

pH 

Stock 

6.8 

7 

6.8 

6.8 

HiJ 

Control 

7.7 

7.6 

7.5 

Hightttt  Concantration 

CD 

6.3 

6.4 

6.4 

I  No.  Dead  or  Maiformod 

Mortality  Record 

Malformation  Record 

X  100  =  ~o 

FETAX  Con 

2  : 

80 

X  100  = 

3% 

4  :  78 

X  100  = 

5.1  %l 

Total  Numbor 

NL4S  control 

1  : 

40 

X  100  = 

2.5% 

2  :  39 

X  100  = 

5.1% 

CP  4  mg/I 

Postive  CP 

20  : 

20 

XI 00  = 

1 00.0% 

X100  = 

CP  4  mq/1 

Negative  CP 

5  : 

20 

X100  = 

25.0% 

5  :  15 

X  100  = 

33.3% 

Control  Length  (mm) 

9.84 

Mas  Control  Length  fmm)  9.6 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

0.1 

mg/ml 

Test  Material/Compound  Results 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

0.1 

N.A. 

T-test 

II  LOEL 

0.12 

0.1 

T-test 

FETAX  with  METABOLiC  ACTIVATION  (MA) 
Summary  Sheet 


Test  No. 


Test  Material: 

.  P3fv\^ 

Source: 

CAS  No. 

Lot  No. 

Comoosition  /Puri 


Solvent  _ 


Control 


FETAX 


Solvent 


Metabolic  Activation  (MA) 


MA  +  Solvent 


Cyclophosphamide  (+) 


Cyclophosphamide  (-) 


CO-MA  +  test  material 


Cone.:  ! 

CONTROLS 


Mortality  Record 


Start  Date:  1 2.  -  -  Q  ^ 


End  Date:  [2  - '  ?  - 


Units:  mA/Vn; 


40  ■  40  X  100  =  lOO  % 


X  100  = _ 


LENGTH  DATA 


Malformation  Record 


7  :  nir  x100=^T2-  % 


0 


0 


0 


00 


0 


:  x100=  % 


MA  +  Solvent  Control  length 

mm 

Minimum  Concentration  to  Inhibit  Growth  (MCIG] 

1  O.I  .  0.1  oJlMPi’^ 

M  lOEL 


L  80EL 


TEST  MATERIAL  RESULTS 


Malformation 


no  MAS  1  MAS  no  MAS _ MAS 


o.g.  kja  I  AAi 


I  1  c, 


Statistical  Test  Used 


LC50 

95%  confidence  limits) 


no  MAS  _ MAS 


C.7S‘5  C.27-T 


C  .  *73 


o.2s->  — 


c,3o5 


EC50 

95%  confidence  limits 


no  MAS  I  MAS 


C.\lA 


C,C(f/5-  CMC-r  -  c.  152 


T1  -  no  MAS 
(95%  confidence  limits) 

Tl  -  MAS 

(95%  confidence  limits) 

g.33  .  .. 

2.33 

\l4.ij4ls 

2  .C2  "2.37 
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FETAX  with  METABOLIC  ACTIVATION  (MA) 
Summary  Sheet  _ 


Test  No.  5  -1 

Test  Material:  P3M  Z 

Investigator:  l-koU  I 

Source: 

Lab:  .1 

CAS  No.  Lot  No. 

Start  Date:  ] 

Composition  /Purity: 

End  Date:  .  I 

Solvent  Cone.: 

Units:  .  fl 

CONTROLS 


Control 

Mortality  Record 

Malformation  Record 

FETAX- A6 

O 

X 

o 

o 

II 

Ch 

6  :  'T  4  X  100  =  '^'  1  % 

Solvent 

:  x100=  % 

:  x100=  .  % 

:  x100=  % 

X 

o 

o 

II 

MA  +  Solvent 

8  ;  30>  x100=  2-1  0/^ 

Cyclophosphamide  {+) 

40  :  AO  X 100=  lOO  % 

“  :  "  x100=  ^  % 

Cyclophosphamide  {-) 

1  0  :  4C  X  100=  25  % 

12-  ;  30  xioo=  AO  % 

CO-MA  +  test  material 

X 

_ L 

o 

o 

11 

:  x100=  % 

_  LENGTH  DATA _ 

MA  +  Solvent  Control  length _ _ ttut] _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) _ <9.  /  ,  g.  /  /uajs 


TEST  MATERIAL  RESULTS 


Mori 

ality 

Malformation 

Statistical  Test  Used  1 

1  Test 

no  MAS 

MAS 

no  MAS 

MAS 

\ 

O' 

M  A 

Nfi 

_ _J 

DISSH 

■  o.S 

n  .9  ' 

O.  1 

O.  1 

(95%  confid 

50 

ence  limits) 

EC 

(95%  confid 

50 

ence  limits) 

no  MAS 

MAS 

no  MAS 

MAS 

OOsAg  1 

O 

C  .  1  C  5 

n.ici _ 

(0 . 2^^:- O.Sl^ 

o.o&^\  -  0.  IZO 

n.8S3-  o.iKd  _ 

Tl  -  no  MAS 
(95%  confidence  limits) 

Tl  -  MAS 

(95%  confidence  limits) 

g.  ZO 

_ .■j?.So _ J 

OSZ-oSO.  _ 1 
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FETAX  with  METABOLIC  AcVlVATION  (MA) 


Summary  Sheet 


1  Test  No. 

1  Test  Material:  -  P7'%12.  _ 1 

Investigator:  )-h ,  .1 

Source:  _ _ _ iL^b; _ bCLn f 1 

CAS  No.  Lot  No. 

Start  Date:  l  q  j  Qd 

Composition  /Purity; 

End  Date:  7?// 

1  Solvent  Cone.: 

Units:  /;w7- 

CONTROLS 


Control 

Mortality  Record 

Malformation  Record 

FETAX 

;£'C  x100=  0  % 

^  :PC  x100=  i(^% 

Solvent 

:  x100=  % 

^0 

O' 

It 

0 

0 

X 

Metabolic  Activation  (MA) 

i  ;  47  x100=  ,0  % 

1 

IC  ;  44  xioo=  4  4-  % 

MA  +  Solvent 

;  x100=  % 

II 

0 

0 

X 

Cyclophosphamide  (+) 

A(.  :  4r.  X  100=  iTP  % 

■  ;  '  x100=  '  % 

Cyclophosphamide  (-) 

'A-\  ;  40  X  100=  ^'C  % 

1  :  I  X 100=  !  0  0  % 

CO-MA  +  test  material 

:  x100=  % 

:  x100=  % 

_ LENGTH  DATA _ 

MA  +  Solvent  Control  length _ mm _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  c  .  /  'S'  ,  o.  / 


TEST  MATERIAL  RESULTS 


Mortalit 


Test 


&OEL 


no  MAS 


c,  ^ 


LC50 


T”  Malformation 

Statistical  Test  Used 

no  MAS 

MAS 

C  .  1 

C  .14^ 

^ .  i 

EC50 


1  (95%  confidence  limits) 

1  no  MAS 

MAS 

no  MAS 

MAS 

J4. 

0^ 

7.  37  ! 

7 .  1  2-4 

r.n  5" 

C.(x4c- 

r.2.SO  -C.^/ci'O 

C  .  1 1  M  -  C  .  1 7  L| 

r: ,  coo  -  C  ■  47^ 

T1  -  no  MAS 
(95%  confidence  limits) 


T1  -  MAS 

(95%  confidence  limits) 


FETAX  Satnmary  Sheet 

Test  No.  205-01 

Test  Material 

P3M2  w/o  MAS 

Investigator 

FINCH 

Source  OSU 

Laboratory 

USABRDL 

CAS  No.  - 

Lot  No. 

Test  Start  Date: 

24  JAN  94 

Composition/Purity 

- 

Test  End  Date 

28  JAN  94 

Solvent 

Cone. 

Test  Units  (I.e.,  mg/ml) 

MG/ML 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

■a 

7.3 

7.2 

_ 

Control 

7.2 

7.1 

7,1 

7.1 

1^9 

7.5 

7A 

No.  Ooad  or  Maltormod 

X  100  =  % 

Total  Numbar 

FETAX  Control 

Mortality  Record 

Malformation  Record 

Solvent  Control 

:  X100  = 

:  X100  = 

Control  Length  (mm)  9.995 

Solvent  Control  Length  (mm)  - 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  0.10  MG/M 

Test  Material/Compound  Results 

[  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

0.25 

0.1 

T-test 

1  LOEL 

N.A. 

N.A. 

T-test 

1  LC50 

0.553 

EC50 

0.137 

1  95%  CL 

0.417 

0.733 

95%  Confidence  limits  0.127 

.... 

0.149 

Test  Teratogenic  Index  (TI  = 

LC50/EC50):  4.02 

95%  Confidence  limits 

3.00 

5.40 

68 


FETAX  Summary  Sheet 

Test  No.  205-01 

Test  Material 

P3M2  w/  MAS 

Investigator 

FINCH 

Source  OSU 

Laboratory 

USABRDL 

CAS  No.  - 

Lot  No. 

Test  Start  Date: 

24  JAN  94 

Composition/Purity 

Test  End  Date 

28  JAN  94 

Solvent 

Cone 

Test  Units  (i.e.,  mg/mi) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

pH 

Stock 

7.3 

7.2 

7.2 

Control 

■ 

7.2 

7.1 

7.1 

7.1 

Highact  Concantration 

n 

7.5 

7.6 

7.4 

7.4 

No.  Oaad  or  Malformod 

X  100  =  % 

Total  Numbor 

Mortality  Etecord 

Malformation  Record 

FETAX  Control 

2  : 

80 

X  100  = 

6? 

col 

4  :  78 

X  100  = 

5.1% 

Solvent  Control 

:  X  100  = 

;  X100  = 

Control  Length  (mm) 

9.538 

Solvent  Control  Length  (mm)  - 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

0.10 

MG/M 

Test  Material/Compound  Results 

Test 

Mortaiity 

Malformation 

Statistical  Test  Used 

NOEL 

0.22 

N.A. 

T-test 
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ABSTRACT 


FETAX  (Frog  Embryo  Teratogenesis  Assay-Xenopus)  is  a  96-h  whole  embryo 
developmental  toxicity  screening  assay  that  can  be  used  in  ecotoxicology  and  in  detecting 
mammalian  developmental  toxicants  when  an  in  vitro  metabolic  activation  system  is 
employed.  A  standardized  American  Society  for  Testing  and  Materials  (ASTM)  guide 
for  the  conduct  of  FETAX  has  been  published  along  with  a  companion  atlas  that  helps  in 
embryo  staging  and  in  identifying  malformations.  As  part  of  the  ASTM  process,  an 
interlaboratory  validation  study  was  undertaken  to  evaluate  the  repeatability  and 
reliability  of  FETAX  and  to  evaluate  the  potential  teratogenic  hazard  of  twelve 
compounds.  Three  different  laboratories  participated  in  the  study.  All  three  participating 
laboratories  had  extensive  experience  with  the  assay.  FETAX  intralaboratory  and 
interlaboratory  variability,  as  judged  by  coefficients  of  variation,  were  very  low. 

Potential  teratogenic  hazard  was  evaluated  using  two  major  criteria  from  FETAX 
experiments  employing  metabolic  activation  systems  (MAS).  These  were  the  TI 
(teratogenic  index=96-h  LC50  /  96-h  EC50  (malformation)  and  the  Minimum 
Concentration  that  Inhibits  Growth  (MCIG).  A  compound  was  considered  teratogenic  by 
this  criterion  when  the  MCIG  was  significantly  different  from  controls  at  concentrations 
below  the  30%  level  of  the  MAS  96-h  LC50.  Based  on  the  results  of  this  and  other 
studies,  a  decision  table  was  constructed  in  order  to  evaluate  additional  studies.  Severity 
of  malformations  caused,  especially  near  the  MAS  96-h  EC50  (malformation)  were  also 
evaluated.  Four  compounds  were  non-teratogenic,  while  two  compounds  were  clearly 
teratogenic.  The  remaining  six  compounds  were  ranked  as  equivocal  teratogens.  The 
results  were  discussed  in  light  of  the  difficulty  of  producing  an  adequate  decision  table. 
FETAX  proved  to  yield  repeatable  and  reliable  data  as  long  as  care  was  taken  during 
range  finding  and  technicians  were  adequately  trained.  The  metabolic  activation  system 
was  essential  in  using  FETAX  to  predict  developmental  hazard  in  mammals  and  still 
requires  further  development. 


85 


INTRODUCTION 


FETAX  (Frog  Embryo  Teratogenesis  Assay-  Xenopus)  is  a  96-h  whole  embryo 
developmental  toxicity  test  that  utilizes  the  embryos  of  the  South  African  clawed  frog, 
Xenopus  laevis.  FETAX  was  initially  designed  as  an  indicator  of  potential  human 
developmental  health  hazards  and  this  use  has  been  enhanced  by  the  development  of  an 
in  vitro  metabolic  activation  system  (MAS)  using  Aroclor  1254-  and  isoniazid-induced 
rat  liver  microsomes."^  FETAX  has  undergone  extensive  validation  using  single 
chemicals  of  known  mammalian  developmental  toxicity  and  research  continues  on  this 
alternative  developmental  toxicity  test. 

FETAX  is  also  applicable  to  aquatic  toxicity  assessments  and  is  well  suited  for 
testing  complex  mixtures  such  as  industrial  effluents  or  mixtures  found  at  hazardous 
waste  sites.*^  Recent  modifications  have  been  made  to  FETAX  to  allow  routine 

17 

testing  of  volatile  organics,  soils  and  sediments 

FETAX  may  help  in  studies  designed  to  discover  the  reasons  for  the  reported 

18,19 

world-wide  disappearance  of  amphibians  even  in  pristine  locations.  This  decline  may 
be  due  in  part  to  normal  population  fluctuations  caused  by  climatologic  factors  or  by 

anthropogenic  factors.^"  However,  in  at  least  one  case,  frog  eggs  failed  to  develop  in 

21 

pond  water  but  developed  normally  when  moved  to  the  laboratory.  It  is,  therefore, 
possible  that  some  decline  may  be  due  to  chemical  pollution  and  FETAX  may  be  used 
to  investigate  the  extent  and  causes  of  the  decline. 
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An  American  Society  for  Testing  and  Materials  New  Standard  Guide  for  the 
Conduct  ofFETAX  was  published  along  with  a  companion  Atlas  of  Abnormalities  that 

22-23 

aids  in  embryo  staging  and  identifying  malformations.  Additional  descriptions  of 
FETAX  have  also  been  published  that  describe  its  use  as  a  developmental  toxicity 

1.3, 1(1 

screening  test. 

As  part  of  the  ASTM  process,  an  interlaboratory  validation  study  (ILS)  was 
undertaken  to  determine  the  repeatability  and  reliability  ofFETAX.  Secondary  goals 
were  the  improvement  of  the  FETAX  protocol  and  the  testing  of  additional  compounds 
whose  mammalian  developmental  toxicity  was  known.  A  three-phase  experimental 
plan  with  seven  participants  was  designed.  Phase  I  was  a  training  and  protocol 
evaluation  phase  in  which  the  identity  of  the  three  test  materials  was  known.  Because 
they  had  previously  been  tested  in  FETAX,  the  same  concentrations  needed  to  establish 

24 

the  96-h  LC50  and  EC50  (malformation)  were  used  by  all  laboratories.  Phase  I 
showed  that  proper  technician  training  was  important  in  obtaining  repeatable  and 
reliable  data.  Several  protocol  changes  were  necessitated  because  of  Phase  I.  Phase  I 
results  in  terms  of  variability  and  correspondence  to  historical  data  were  very  good  with 
only  occasional  high  variation  observed  in  some  laboratories.  Phase  n  was  designed  to 

25 

be  similar  to  Phase  I  except  that  the  identity  of  the  test  materials  was  not  known  .  All 
technicians  had  greater  experience  in  Phase  II  than  in  Phase  I  and  the  nature  of  the  test 
compounds  may  have  played  a  role  in  the  excellent  results  obtained  in  Phase  II.  Phase 
II  showed  far  less  intra-  and  interlaboratory  variability  than  Phase  I.  Nonteratogens 
showed  the  most  consistent  results  while  more  variability  was  observed  for  the  two 
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teratogens  tested.  Interlaboratory  coefficient  of  variation  values  for  all  FETAX 
endpoints  ranged  from  7.3  to  54.7%.  The  most  variable  endpoint  was  the  MCIG  and 
the  least  variable  was  the  LC50.  Phase  Hl-Pait  1  was  designed  to  test  FETAX  using  six 
test  compounds  in  a  blind  testing  format.  "  Each  laboratory  determined  the 
concentrations  to  be  tested.  Results  indicated  that  although  generally  acceptable  data 
were  obtained,  a  new  protocol  for  range  finding  was  needed  so  that  repeatable  and 
reliable  results  could  be  obtained.  The  in  vitro  metabolic  activation  system  for  FETAX 
was  not  employed  in  either  Phases  I,  II  or  Ill-Part  1 .  In  Phase  Ill-Part  2,  two 

compounds  were  tested  using  a  metabolic  activation  system  employing  Aroclor  1254- 

12 

induced  rat  liver  microsomes.  The  experimental  design  approximated  Phase  11  when 
the  compounds  had  previously  been  tested  in  FETAX  and  the  test  concentrations 
provided  to  each  laboratoiy.  The  samples  were  coded  and  contained  one  compound 
activated  by  the  microsomes  and  one  that  was  deactivated.  Results  indicated  that 
excellent,  although  slightly  more  variable  results,  could  be  obtained  when  the  embryos 
were  co-cultured  with  the  MAS. 

In  this  study,  three  laboratories,  all  very  experienced  in  performing  FETAX, 
tested  12  coded  chemicals  with  and  without  Aroclor  1254-induced  microsomes  and 
each  laboratory  was  responsible  for  determining  tests  concentrations.  Following  data 
analysis,  a  decision  table  was  prepared  for  assessing  the  possible  mammalian 
developmental  toxicity  hazard  of  each  chemical.  These  results  were  then  compared  to 
tests  performed  using  mammals. 
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MATERIALS  AND  METHODS 
Interlaboratory  Study  Design  and  Protocol 

Each  laboratory  participating  in  this  interlaboratory  study  included  a 
principal  investigator  and  a  primary  technician.  Three  different  laboratories 
participated  in  the  study  of  twelve  chemicals.  Each  laboratory  technician 
performed  FETAX  testing  while  the  principal  investigators  compiled,  interpreted 
and  reported  the  data  to  a  central  coordinator.  The  experimental  results  were 
screened  by  the  coordinator  to  ensure  they  complied  with  the  standard  protocol 
established  in  the  ASTM  Standard  Guide.^^ 

Rat  Liver  Microsome  Preparation 

Aroclor  1254-induced  rat  liver  microsomes  were  prepared  as  described 
previously.^  Five  days  prior  to  microsome  preparation,  male  Sprague-Dawley  rats 
were  injected  with  500  mg/Kg  Aroclor  1254  i.p.  in  com  oil.^^  Microsomal  P-450 
activity  was  estimated  by  measuring  the  N-demethylation  of  aimnopyrine  to 
formaldehyde  using  the  methods  of  Lucier  et  al.^^  and  Nash^^  as  described 
previously.^  Protein  was  determined  by  the  method  of  Bradford^^  (BioRad®, 
Richmond,  CA).  All  rat  liver  microsomes  were  prepared  by  Dr.  Bantle's 
laboratory  and  shipped  frozen  on  dry  ice  to  each  of  the  participating  laboratories. 
Prior  to  shipment,  each  lot  of  microsomes  was  diluted  with  Tris-HCl  buffer  (pH 
7.5)  to  an  appropriate  N-demethylase  activity  so  that  each  laboratory  would 
effectively  use  the  same  activity  throughout  the  study.  To  verify  further  the 
activity,  each  lot  of  microsomes  was  tested  by  co-culturing  with  embryos  and  4.0 
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mg/mL  cyclophosphamide  which  should  induce  100%  embryo  lethality. 
Following  arrival,  each  laboratory  stored  the  microsomal  preparations  in  liquid 
nitrogen  until  needed.^  The  metabolic  activation  system  (MAS)  included  the 
microsomes  and  a  NADPH  generating  system. 

Animal  Care  and  Breeding 

Xenopus  culture,  breeding  procedures  and  egg  sorting  were  described 
previously  in  the  ASTM  Standard  Guide^^  and  the  Atlas  of  Abnormalities.^ 

Adult  Xenopus  laevis  frogs  were  obtained  from  Xenopus  I  (Ann  Arbor,  MI)  or 
Xenopus  Express  (Beverly  Hills,  FL). 

Test  Compounds  and  Assay  Protocol 

Chemicals  tested  in  this  portion  of  the  Phase  III  interlaboratory  validation 
study  were  sodium  arsenite  (CAS#  7784-46-5) ,  boric  acid  (CAS#  10043-35-3), 
ethylene  glycol  (CAS#  107-21-1),  glycerol  (CAS#  56-81-5),  sodium  iodoacetate 
(CAS#  305-53-3),  acrylamide  (CAS#  79-06-1),  triethylene  glycol  dimethylether 
(CAS#  1 12-49-2),  diethylene  glycol  (CAS#  1 1 1-46-6),  phthalic  acid  (CAS#  877- 
24-7),  dichloroacetate  (CAS#  79-43-6),  sodium  bromate  (CAS#  7789-38-0)  and 
tribromoacetic  acid  (CAS#  75-96-7).  The  chemicals  were  purchased  from  Sigma 
Chemical  Company®  (St.  Louis,  MO)  and  Aldrich®  (Milwaukee,  WI)  in  bulk 
quantities  from  the  same  lot.  Chemicals  were  coded,  packed  in  labeled  serum 
vials  with  hermetically  sealed  cups,  sent  to  each  laboratory  and  included  a 
Material  Safety  Data  Sheet  sealed  in  an  envelope  which  was  available  for  use  in 
an  emergency. 
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Tests  were  performed  as  specified  in  the  ASTM  Standard  Guide. 
Technicians  conducted  several  experiments  to  determine  the  chemical’s  effective 
range.  From  this  collected  data,  ECS,  EC16,  EC50,  EC84  and  EC95  values  were 
calculated  for  both  the  malformation  and  mortality  curves.  These  specific 
calculated  values  were  then  used  in  the  subsequent  tests  to  expose  Xenopus  larvae 
to  each  individual  chemical  both  with  and  without  microsomes,  simultaneously. 

At  the  end  of  the  experiment,  the  larvae  were  preserved  in  either  3%  w/v 
paraformaldehyde  or  3%  v/v  formalin,  stored  in  glass  vials  (RPI®,  Elkhart,  IL)  and 
were  available  to  be  sent  to  Dr.  Bantle's  laboratory  for  verification  of  results,  if 
necessary. 

Groups  of  20  embryos  were  placed  in  60-mm  covered,  plastic  Petri  dishes 
(Fisher  Scientific,  Houston,  TX)  with  varying  constant  concentrations  of 
chemical.  Each  chemical  was  reconstituted  with  FETAX-AB  Solution 
(AB=antibiotics),  a  reconstituted  water  medium  suitable  for  the  culture  of 
Xenopus  embryos  that  included  100  U/mL  penicillin-  100  U/mL  streptomycin,  to 
help  control  bacterial  contamination.  Ten  test  concentrations,  tested  in  duplicate, 
were  performed  with  and  without  the  MAS.  Each  MAS  treatment  received  0.4 
U/dish  of  aminopyrine  N-demethylase  activity  and  a  NADPH  generating  system. 
Each  treatment  was  prepared  in  a  50  mL  Erlenmeyer  flask  and  each  dish  received 

a  total  volume  of  8  mL  of  solution. 

Controls  included  four  dishes  with  FETAX-AB  solution  (negative 
controls),  four  with  FETAX  solution  alone,  two  dishes  with  MAS,  two  dishes 
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with  activated  cyclophosphamide  (FETAX  reference  proteratogen),  two  dishes  of 
the  LC50  concentration  with  microsomes  alone  and  two  dishes  of  the  LC50 
concentration  with  the  NADPH  generating  system  alone.  The  latter  two  controls 
detected  possible  interactions  between  MAS  components  and  test  compound. 
These  controls  were  tested  simultaneously  with  each  experiment. 

Three  separate  definitive  concentration-response  tests  with  and  without 
MAS  were  performed  by  each  laboratory  for  all  test  compounds.  Three 
experiments  were  performed  in  this  manner  with  separate  clutches  of  embryos 
and/or  different  lots  of  microsomes. 

Criteria  for  Judging  Development  Hazard 

The  criteria  forjudging  development  hazard  generally  followed  those 
previously  proposed  by  Bantle.'®  They  include  the  consideration  of  the  TI 
[Teratogenic  Index;  TI  =  96-h  LC50/  96-h  EC50  (malformation)]  and  whether 
growth  was  significantly  inhibited  at  concentrations  less  that  30%  of  the  MAS 
96-h  LC50.  Since  comparison  to  mammalian  data  was  desired  in  this  study,  data 
collected  from  tests  performed  with  MAS  were  used  in  the  comparisons  since  this 
exposure  regimen  most  closely  simulated  mammalian  development.  When 
FETAX  is  used  to  assess  mammalian  developmental  hazard,  those  tests 
employing  the  rat  MAS  most  nearly  approximate  mammalian  development. 
Proteratogens  would  be  bioactivated  and  other  compounds  deactivated  just  as  they 
are  in  mammals.  Thus,  the  FETAX-MAS  experiments  formed  the  basis  of 
assessing  the  developmental  hazard. 
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Because  a  total  of  nine  separate  tests  were  performed  by  different 
laboratories,  all  the  data  were  compiled  and  the  interlaboratory  mean  TI  and 
MCIG  values  were  used  in  judging  developmental  hazards.  Based  on  the  criteria, 
each  chemical  was  judged  to  have  developmental  hazard  when  both  criteria 
indicated  hazard  and  definitely  not  hazardous  when  both  criteria  fell  into  the  non¬ 
hazard  category.  The  hazard  was  considered  equivocal  when  any  one  of  the  two 
criteria  suggested  hazard.  In  these  cases,  types  and  severity  of  malformations 
caused  were  examined  for  guidance  in  assessing  teratogenic  hazard.  However, 
due  to  the  subjectivity  of  the  estimation,  it  was  not  made  a  permanent  part  of  the 
decision  criteria.  Percent  coefficients  of  variation  were  used  to  estimate  the 
repeatability  and  reliability  of  the  tests  but  the  data  collected  from  only  three 
laboratories  was  not  directly  comparable  to  previous  studies  where  a  full  six 
laboratories  provided  data.* 

Because  nine  tests  were  performed,  the  MAS  TI  was  considered  to 
indicate  hazard  when  the  mean  interlaboratory  mean  exceeded  1.5.  The  MAS 
MCIG  was  used  to  assess  hazard  based  on  a  function  of  the  96-h  LC50.  A 
decision  table  was  then  constructed  based  on  these  and  other  results  for  use  in 
assessing  teratogenic  hazard  in  future  studies.  The  severity  of  malformation  was 
interpreted  by  Dr.  John  A.  Bantle  and  Dr.  Douglas  J.  Fort  based  on  a  survey  of  all 
data  received  and  reviewing  malformations  obtained  at  different  concentrations. 
Malformations  had  to  be  increasingly  severe  and  consistent  as  concentrations 
increased. 
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Data  Analysis 

Probit  analysis,  using  the  method  of  Litchfield-Wilcoxon,  was  used  to 
determine  the  96-h  LC50  (median  lethal  concentration),  96-h  EC50  (concentration 
inducing  malformations  in  50%  of  the  surviving  embryos),  and  95%  confidence 
intervals.  When  the  homogeneity  test  failed,  either  the  trimmed  Spearman- 
Karber,  the  EPA  probit  method^®  or  a  graphical  method  was  used  instead  of  the 
Litchfield-Wilcoxon^'  probit  analysis.  Teratogenic  hazard  was  determined  using  a 
teratogenic  index  [TI=96-h  LC50/EC50  (malformation)].  Head-tail  length 
(growth)  was  measured  using  an  IBM-compatible  computer  equipped  with 
digitizing  software  (Jandel  Scientific,  Corte  Madera,  CA).  For  each  test,  the 
MCIG  was  calculated  using  the  t-test  for  grouped  observations  (P  <0.05).  The 
coefficient  of  variation  (CV)  values  for  the  96-h  LC50, 96-h  EC50,  TI,  and  MCIG 
were  calculated  according  to  Steel  and  Torrie.^^ 

The  ability  of  MAS  to  alter  LC50  and  EC50  (malformation)  endpoint  data 
was  determined  by  comparing  the  9  separate  definite  NO  MAS  experiments  with 
the  9  definitive  MAS  experiments  using  the  t-test  for  group  observations 
(P=0.05). 
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RESULTS 


Variability  and  Teratogenic  Hazard  Data 

Intralaboratory  CV  values  (a  measure  of  repeatability)  providing  an  indication  of 
intralaboratory  variability  may  be  found  in  Tables  1-12.  These  tables  also  show 
intralaboratory  mean  endpoint  data  for  the  NO  MAS  and  MAS  96-h  LC50,  96-h  EC50 
(malformation),  TI  and  MCIG.  Table  13  shows  the  interlaboratory  CV  values  (a  measure 
of  reliability)  and  mean  intralaboratory  endpoint  data  for  the  NO  MAS  and  MAS  mean 
96-h  LC50, 96-h  EC50  (malformation),  TI  and  MCIG.  The  end  point  data  presented  are 
the  averages  of  the  interlaboratory  mean  values.  The  interlaboratory  mean  TI  values  are 
found  by  taking  the  mean  of  each  TI  value  from  each  Laboratory.  The  estimation  of 
teratogenic  hazard  is  shown  in  Table  14  and  the  consensus  values  are  based  only  on  the 
consideration  of  the  MAS  TI,  severity  of  malformations  with  MAS  and  the  MAS 
MCIG<30%  of  the  LC50.  Lastly,  Table  15  shows  which  endpoint  was  most  variable 
based  on  a  consideration  of  the  interlaboratory  CV  values  (Table  13). 

Sodium  Arsenite 

Variability 

All  intralaboratory  CV  values  were  below  60.6%  (Table  1).  The  correspondence 
in  data  was  close  for  all  laboratories,  but  Laboratory  3  reported  higher  values  for  the  No 
MAS  96-h  LC50  and  No  MAS  96-h  EC50  (malformation)  values.  This  was  not  the  case 
for  MAS  experiments. 

Interlaboratory  CV  values  were  below  34.9%  except  for  the  MAS  MCIG  which 
was  73.1%  (Table  13).  The  LC50  was  the  least  variable  endpoint  for  the  No  MAS 
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experiments  but  the  EC50  (malformation)  was  less  variable  for  the  MAS  experiments 
(Table  15). 

Teratogenic  Hazard 

Table  13  shows  the  No  MAS  and  MAS  Interlaboratory  values  for  all  FETAX 
endpoints  for  sodium  arsenite.  Because  the  MAS  TI  of  1.35  was  below  1.5,  this 
compound  was  ranked  as  a  non-teratogenic  hazard  on  Table  14.  When  embryos  were  co¬ 
cultured  with  MAS,  the  reduction  in  the  MAS  96-h  LC50  and  the  MAS  96-h  EC50 
(malformation)  from  the  respective  No  MAS  endpoints  was  2.26  for  the  LC50  and  2.8  for 
the  EC50  (malformation).  This  change  was  significant  at  the  P=0.5  level. 

The  MAS  MCIG  was  not  30%  or  less  of  the  MAS  96-h  LC50  and,  therefore, 
sodium  arsenite  did  not  pose  a  teratogenic  hazard  (Table  14).  The  consensus  ranking 
showed  that  sodium  arsenite  posed  no  teratogenic  hazard  (Table  14). 

Sodium  arsenite  at  the  MAS  96-h  EC50  (malformation)  caused  only  a  few  severe 
malformations  mainly  in  the  gut,  head,  face  and  eye  regions.  At  higher  concentrations 
near  the  96-h  LC50,  the  malformations  were  more  common,  but  not  severe.  Sodium 
arsenite  did  not  produce  the  type  and  severity  of  malformations  typical  of  a  teratogen. 

Boric  Acid 

Variability 

All  intralaboratory  CV  values  fell  below  68.5%  and  the  MCIG  showed  some  of 
the  largest  intralaboratory  variability  values  (Table  2).  For  the  NO  MAS  and  MAS 
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experiments,  Laboratory  1  had  consistently  higher  or  lower  values,  for  96-h  LC50  MAS 
and  96-h  EC50  (malformation)  values.  The  interlaboratory  CV  values  ranged  from  29.2- 
61.5%.  (Table  13).  As  expected  because  of  the  experimental  design,  the  MCIG  values 
had  the  highest  CVs  (Table  13).  Table  15  shows  that  the  LC50  was  least  variable  in  NO 
MAS  experiments,  but  the  EC50  was  the  least  variable  in  MAS  experiments. 

Teratogenic  Hazard 

Table  13  shows  the  interlaboratory  mean  values  for  FETAX  endpoints  with  and 
without  MAS.  The  MAS  TI  was  2.39  which  resulted  in  boric  acid  being  ranked  as  posing 
a  teratogenic  hazard  in  Table  14.  When  MAS  was  added  to  the  culture,  it  resulted  in  a 
reduction  of  mean  96-h  LC50  by  1.66  fold  and  1.31  for  the  96-h  EC50  (malformation). 
The  reduction  was  significant  for  the  LC50  at  the  P=0.05  level,  but  not  the  EC50 
(malformation). 

The  MAS  MCIG  was  not  30%  or  less  of  the  96-h  LC50  and  boric  acid  did  not 
pose  a  teratogenic  hazard  based  on  the  MAS  MCIG  (Table  14).  The  consensus  ranking 
for  boric  acid  was  equivocal  because  one  of  the  two  criteria  was  teratogenic  while  the 
other  was  not  (Table  14). 

Boric  acid  did  produce  some  severe  malformations  at  some  concentrations  tested, 
but  at  or  near  the  MAS  96-h  EC50  (malformation)  most  embryos  were  normal  or  showed 
only  slight  malformations.  Other  embryos  at  these  concentrations  showed  moderate 
malformations.  As  the  MAS  96-h  LC50,  all  of  the  embryos  were  either  moderately  or 
severely  malformed.  Given  that  at  least  half  of  the  embryos  at  the  MAS  96-h  EC50 
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(malformation)  were  not  malformed  or  only  slightly  malformed  and  that  all  embryos  were 
malformed  at  the  LC50,  it  was  judged  that  boric  acid  posed  an  equivocal  teratogenic 
hazard. 

Malformations  at  the  MAS  96-h  EC50  (malformation)  included  reduced  eyes  and 
some  abnormal  gut  coiling.  At  higher  concentrations,  severe  stunting  was  observed  and 
at  higher  concentrations  all  organ  systems  were  malformed.  Except  for  ocular  edema, 
there  was  little  other  edema  or  blistering  observed.  Some  embryos  showed  an  upwardly 
curved  tail. 

Ethylene  Glycol 

Variability 

Table  3  shows  that  all  of  the  CV  values  for  ethylene  glycol  were  below  39.5% 
except  for  one  MAS  MCIG  for  Laboratory  3  which  was  78.5%.  For  NO  MAS 
experiments,  96-h  LC50  and  96-h  EC50  (malformation)  values  were  all  very  consistent 
(Table  3).  Laboratory  2  had  a  MAS  96-h  LC50  higher  than  laboratories  1  and  3  but  the 
96-h  EC50  (malformation)  was  lower. 

Interlaboratory  CV  values  ranged  from  19.1  to  47.7%  for  all  endpoints  (Table  13). 
Table  15  shows  that  interlaboratory  variability  for  NO  MAS  and  MAS  experiments  was 
lowest  for  the  LC50  endpoint.  The  MCIG  was  highest  for  both  NO  MAS  and  MAS 
experiments  (Table  15). 
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Teratogenic  Hazard 


The  MAS  TI  for  ethylene  glycol  was  2.3  which  ranked  ethylene  glycol  as 
teratogenic  (Table  14).  When  MAS  was  added  to  the  culture,  there  was  almost  no 
reduction  in  the  96-h  LC50  and  96-h  EC50  (malformation)  endpoints  (Table  13). 

Since  the  MAS  MCIG  was  not  less  than  30%  of  the  MAS  96-h  LC50,  then 
ethylene  glycol  ranked  as  a  non-teratogenic  hazard.  Ethylene  glycol  ranked  as  an 
equivocal  teratogen  as  the  TI  indicated  hazard  while  the  MCIG  did  not.  (Table  14). 

Ethylene  glycol  indicated  some  teratogenic  hazard  based  on  the  severity  of 
malformations  induced.  At  the  MAS  96-h  EC50  (malformation),  there  were  a  few 
embryos  exhibiting  slight  malformations  but  most  were  moderately  to  severely 
malformed.  At  concentrations  at  the  96-h  LC50,  all  surviving  embryos  were  severely 
malformed  and  all  organ  systems  were  severely  affected.  Considerable  stimting  was 
observed  at  higher  concentrations.  Because  of  the  severity  of  malformations  at  both  the 
MAS  96-h  EC50  (malformation)  and  the  MAS  96-LC50,  ethylene  glycol  was  considered 
a  teratogen. 
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Glycerol 


Variability 

The  highest  intralaboratory  CV  value  for  glycerol  was  only  49.8%  for  the  MAS 
MCIG  from  Laboratory  3  (Table  4).  For  NO  MAS  and  MAS  experiments.  Laboratory  2 
generally  recorded  the  highest  endpoint  values.  Interlaboratory  CV  values  ranged  from 
15.0%  to  55.0%  for  the  MAS  MCIG  (Table  13.).  Inclusion  of  MAS  had  no  significant 
effect  on  all  endpoints.  The  EC50  (malformation)  was  the  least  variable  for  NO  MAS 
and  MAS  experiments  (Table  15). 

Teratogenic  Hazard 

Interlaboratory  mean  96-h  LC50, 96-h  EC50  (malformation),  MCIG  and  TI  values 
for  NO  MAS  and  MAS  tests  are  found  in  Table  13.  There  was  no  difference  between  NO 
MAS  and  MAS  experiments  for  the  mean  TI  which  was  approximately  1.57  ranking 
glycerol  as  an  equivocal  teratogenic  hazard  (Table  14).  MAS  activation  had  no  apparent 
effect  on  the  96-h  LC50  or  96-h  EC50  (malformation)  values  and  no  statistical  difference 
was  found  (Table  13). 

Because  the  MAS  MCIG  was  not  less  than  30%  of  the  MAS  96-h  LC50,  glycerol 
did  not  pose  a  teratogenic  hazard  based  on  this  criterion  (Table  14).  Because  the  TI  was 
at  the  1.5  limit  and  the  MCIG  indicated  no  teratogenic  hazard,  the  glycerol  was  ranked  as 
a  probable  non-teratogen  (Table  14). 
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At  concentrations  near  the  MAS  96-h  EC50  (malformation),  glycerol  caused  no  or 
only  slight  malformations  leading  to  a  ranking  as  a  non-teratogenic  hazard.  However, 
glycerol  did  cause  severe  malformations  as  concentrations  approached  the  MAS  96-h 
LC50.  Some  stunting  was  observed.  As  concentrations  increased,  gut  malformations 
including  poor  coiling  increased  in  frequency.  Face  and  eye  malformations  increased  in  a 
concentration-response  pattern. 

Sodium  lodoacetate 

Variability 

For  sodium  iodoacetate.  Laboratory  1  reported  a  intralaboratory  CV  value  of 
1 16.8%  for  the  NO  MAS  96-h  LC50  and  120.9%  for  the  MAS  96-h  EC50  (malformation) 
(Table  5).  CV  values  for  the  other  two  Laboratories  were  more  acceptable  and  ranged 
from  2.3  to  63.7%.  Table  5  also  shows  that  the  MAS  TI  for  Laboratory  3  was  2.41  which 
is  much  higher  than  the  other  two  laboratories  (Table  5).  In  some  laboratories,  the 
concentrations  selected  did  not  yield  responses  that  allowed  the  calculation  of  the 
endpoint.  The  high  variability  seen  in  intralaboratory  experiments  was  reflected  in  the 
interlaboratory  results  (Table  13).  CV  values  over  75%  were  observed  for  the  NO  MAS 
TI,  the  MAS  96-h  LC50,  the  MAS  96-h  EC50  (malformation)  and  the  MAS  TI. 


101 


Teratogenic  Hazard 


Interlaboratory  endpoint  data  is  shown  Table  13  and  the  NO  MAS  TI  for  sodium 
iodoacetate  was  1 .24  indicating  no  teratogenic  hazard.  MAS  inclusion  had  no  effect  on 
the  endpoints  as  judged  by  statistical  analysis  and  the  MAS  TI  was  0.99.  This  was 
despite  a  2.1  fold  reduction  in  the  96-h  LC50  and  a  1.02  fold  increase  in  the  96-h  EC50 
(malformation).  The  high  variability  of  results  from  Laboratory  1  may  have  been 
responsible  for  this  result. 

The  MAS  MCIG  was  not  less  than  30%  of  the  MAS  96-h  LC50  and,  therefore, 
sodium  iodoacetate  was  not  ranked  as  a  teratogenic  hazard  for  this  criterion  in  Table  14. 
Both  criteria  for  sodium  iodoacetate  demonstrated  no  teratogenic  hazard  (Table  14). 

Sodium  iodoacetate  was  not  considered  to  be  a  non-teratogen  in  terms  of  severity 
of  malformation.  Malformations  observed  were  judged  to  be  slight  at  the  MAS  96-h 
EC50  (malformation)  and  the  MAS  96-h  LC50. 

When  malformations  were  observed,  they  were  mainly  a  loosely  coiled  gut  which 
could  have  been  an  indicator  of  developmental  delay.  Abnormal  gut  coiling  increased  in 
frequency  and  severity  with  increasing  concentrations  of  sodium  iodoacetate.  There  were 
also  face  and  eye  malformations  observed  at  concentrations  approaching  the  96-h  LC50. 
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Acrylamide 


Variability 

Intralaboratory  variability  and  individual  laboratory  data  is  presented  in  Table  6. 
Intralaboratory  CV  values  ranged  from  0-65.2%.  Laboratory  2  reported  the  highest  MAS 
96-h  LC50,  MAS  96-h  EC50  (malformation),  and  MCIG  values.  TI  values  for  MAS  tests 
ranged  from  3.55  to  5.5 1 .  Interlaboratory  CV  values  were  21 .4  to  75.6%,  the  highest 
values  were  reported  for  the  NO  MAS  MCIG  (Table  13).  Table  15  shows  that  for 
acrylamide,  the  EC50  (malformation)  was  the  least  variable  endpoint  for  NO  MAS  and 
MAS  experiments. 

Teratogenic  Hazard 

Table  13  shows  the  interlaboratory  endpoint  data  for  acrylamide.  The  TI  for  MAS 
experiments  was  4.6,  while  for  NO  MAS  tests  it  was  4.25  (Table  13).  The  high  MAS  TI 
ranked  acrylamide  as  having  strong  teratogenic  potential  (Table  14).  Addition  of  MAS  to 
the  experiment  resulted  in  significant  reductions  of  1 .27  fold  for  the  96-h  LC50,  and  1 .39 
fold  for  the  96-h  EC50  (malformation). 

For  acrylamide,  the  MAS  MCIG  was  less  than  30%  of  the  96-h  LC50.  This 
qualified  acrylamide  as  a  teratogenic  hazard  by  the  MCIG  criterion  (Table  14).  Because 
both  criteria  indicated  a  teratogenic  hazard,  the  consensus  ranking  was  that  acrylamide 
presented  a  teratogenic  hazard  (Table  14). 
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Acrylamide  induced  severe  malformations  at  concentrations  just  above  the  96-h 
EC50  (malformation)  but  well  below  the  96-h  LC50.  At  the  96-h  EC50  (malformation), 
all  embryos  showed  severe  malformations  and  exceptional  stunting.  At  concentrations  at 
or  just  below  the  96-h  EC50  (malformation),  affected  embryos  exhibited  upwardly  curved 
tails.  The  number  of  embryos  exhibiting  these  malformations  increased  in  a 
concentration-response  fashion  as  concentrations  increased. 

In  addition  to  upwardly  curved  tails,  all  organs  were  malformed  with  obvious 
ocular  and  pericardial  edema  present.  Face  and  eye  malformations  were  especially 
prevalent. 


Triethylene  Glycol  Dimethylether 

Variability 

Extremely  low  intralaboratory  CV  values  were  reported  many  of  the  endpoints  for 
triethylene  glycol  dimethylether  (Table  7).  The  highest  value  reported  was  48.4%  for  the 
NO  MAS  MCIG  for  Laboratory  2.  All  of  the  laboratories  reported  very  similar  endpoint 
values.  Interlaboratory  CV  values  were  from  16.1  to  only  48.3%  (Table  13).  The  LC50 
for  NO  MAS  and  MAS  was  the  least  variable  endpoint  for  triethylene  glycol 
dimethylether  (Table  15). 
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Teratogenic  Hazard 


Triethylene  glycol  dimethylether  had  a  NO  MAS  TI  of  3.94  and  a  MAS  TI  of  2.97 
(Table  13).  Table  13  presents  the  rest  of  the  interlaboratory  endpoint  data.  When  MAS  is 
added,  there  is  a  significant  reduction  in  the  96  h  LC50  by  1.75  fold.  However,  there 
was  a  small  but  still  significant  reduction  in  the  96-h  EC50  (malformation).  Because  the 
MAS  TI  is  2.97  triethylene  glycol  dimethylether  is  ranked  as  a  teratogenic  hazard  (Table 
14).  Table  14  shows  that  triethylene  glycol  dimethylether  was  a  teratogenic  hazard  by 
both  criteria  (Table  14),  and,  thus,  its  consensus  ranking  was  that  of  a  teratogen. 

The  MAS  MCIG  was  less  than  30%  of  the  MAS  96  h  LC50  indicating  teratogenic 
hazard  by  this  criterion  (Table  13).  Therefore,  the  consensus  was  that  triethylene  glycol 
dimethylether  posed  a  teratogenic  hazard.  The  LC50  was  the  least  variable  endpoint 
(Table  15). 

Triethylene  glycol  dimethylether  caused  severe  gut  malformations  at 
concentrations  near  the  MAS  96-hr  EC50  (malformation).  At  concentrations  lower  than 
this,  malformations  were  often  slight  but  some  sensitive  embryos  were  always 
malformed.  As  the  MAS  96-hr  EC50  (malformation)  was  approached,  head,  face  and  eye 
malformations  were  severe  in  all  the  embryos.  The  tail  was  generally  recurved  upward 
and  the  embryos  were  always  stunted.  Eye  size  was  reduced  in  many  embryos  and  some 
cyclopia  was  evident.  Given  the  severity  and  consistency  of  malformations  at  the  MAS 
96-hr  EC50  (malformation),  this  compound  was  a  teratogen. 


105 


Diethylene  Glycol 


Variability 

All  intralaboratory  CVs  were  at  or  below  68. 1%  and  22  of  24  CV  values  were  at 
or  below  46.8%  indicating  low  variability  in  results  (Table  8).  For  the  96-h  EC50 
(malformation)  without  MAS,  the  value  for  Laboratory  3  was  half  that  of  the  other  two 
laboratories  as  the  upper  confidence  limit  for  Laboratory  3  was  less  than  the  lower  limits 
for  Laboratories  1  and  2.  For  the  96-h  EC50  (malformation)  with  MAS,  Laboratory  3 
obtained  a  much  lower  value  than  the  other  two  laboratories  and  the  MAS  MCIG  was 
also  much  lower.  The  values  were  the  only  two  that  were  markedly  lower  than  the  other 
two  laboratories. 

Interlaboratory  CV  values  ranged  from  16.4  to  79%  (Table  13).  Interlaboratory 
CV  values  were  all  at  or  below  65.9  except  for  the  MAS  MCIG  (Table  13).  The  least 
variable  endpoint  for  experiments  with  and  without  MAS  was  the  LC50  (Table  15). 

Teratogenic  Hazard 

Interlaboratory  mean  96-h  LC50,  96-h  EC50  (malformation)  MCIG  and  TI  values 
for  No  MAS  and  MAS  experiments  are  shown  in  Table  13.  The  interlaboratory  MAS  TI 
value  equaled  2.5  which  ranked  this  chemical  as  a  teratogenic  hazard  in  Table  14. 
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Inclusion  of  MAS,  caused  a  mean  reduction  of  the  LC50  and  EC50  values  by  only  1.25 
fold.  However,  the  addition  of  MAS  caused  a  significant  reduction  of  the  96-h  LC50. 

The  MAS  MCIG  was  1 1.33  mg/mL  and  the  MAS  96-h  LC50  was  26.61  mg/mL 
(Table  13).  Because  the  MCIG  was  greater  than  30%  of  the  96-h  LC50,  diethylene 
glycol  was  ranked  as  a  non-teratogen  in  Table  14.  Based  on  both  criteria,  the  consensus 
ranking  was  as  an  equivocal  teratogenic  hazard  (Table  14). 

At  or  near  the  MAS  96-h  EC50  (malformation),  diethylene  glycol  was  capable  of 
causing  many  moderate  to  severe  malformations.  However,  nearly  30%  remained 
slightly  malformed.  At  concentrations  at  or  near  the  MAS  96-h  LC50,  90%  of  the 
malformations  were  ranked  as  severe.  Because  a  number  of  malformations  were  slight  to 
moderate  at  the  MAS  96-h  LC50,  this  compound  was  an  equivocal  teratogen  although 
there  was  a  tendency  towards  severe  effects. 

Malformations  of  the  gut  were  always  present  and  exceeded  what  could  be 
expected  if  developmental  delays  were  suspect.  Face,  head  and  eye  malformations  were 
common  but  edema  and  spinal  kinking  were  rare. 

Phthalic  Acid 

Variability 

Intralaboratory  CV  values  were  generally  quite  low  for  phthalic  acid,  but  the 
highest  value  was  84.3%  for  the  MAS  MCIG  (Table  9).  There  was  generally  good 
correspondence  in  the  mean  intralaboratory  endpoint  values  for  the  LC50,  EC50 
(malformation)  and  MCIG.  Laboratory  3  reported  a  higher  NO  MAS  TI  of  2.51  which 
was  higher  than  the  other  two  laboratories,  but  this  variation  was  not  seen  for  the  MAS 
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TI.  Interlaboratory  CV  values  ranged  from  9.5-57.2%  (Table  13).  Table  15  shows  that 
the  least  variable  NO  MAS  endpoint  was  the  LC50  while  the  most  variable  was  EC50. 

For  MAS  experiments,  the  LC50  endpoint  was  the  least  variable.  The  MCIG  endpoint 
was  the  most  variable  for  MAS  experiments. 

Teratogenic  Hazard 

Endpoint  values  for  phthalic  acid  are  shown  on  Table  13.  MAS  addition  reduced 
mortality  and  malformation  endpoints  by  1.35  with  the  LC50  reduction  being 
insignificant.  The  mean  interlaboratory  MAS  TI  was  1.43  and  indicated  no  hazard  (Table 
14). 

The  MAS  MCIG  was  not  30%  of  the  96-hr  LC50  and,  therefore,  was  not  ranked 
as  a  teratogenic  hazard  (Table  14).  Thus,  both  measures  indicated  that  phthalic  acid 
posed  no  significant  teratogenic  hazard  (Table  14). 

At  or  near  the  MAS  96-h  EC50  (malformation),  phthalic  acid  caused  only  slight  to 
moderate  malformations.  As  concentrations  approached  the  MAS  96-h  LC50,  more 
embryos  were  moderately  to  severely  malformed  although  some  embryos  still  showed 
only  slight  malformations.  Although  there  were  some  embryos  moderately  malformed,  at 
concentrations  near  the  MAS  96-h  EC50  (malformation),  they  were  not  severe  enough  to 
rank  these  compounds  as  teratogenic  (Table  14).  Malformations  commonly  occurred  in 
the  gut,  face,  eye  and  brain  often  accompanied  by  edema. 
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Dichloroacetate 


Variability 

Intralaboratory  variation  for  dichloroacetate  was  similar  to  many  of  the  other 
compounds  in  the  study  (Table  10).  High  values  for  Laboratory  2  were  reported  for  the 
NO  MAS  and  MAS  MCIG  values.  All  other  CV  values  were  at  or  below  32. 
Interlaboratory  CV  values  were  from  15.8  to  70.6%.  Most  of  the  CV  values  for  the 
endpoints  were  above  40%.  Laboratory  2  accounted  for  much  of  the  variability  as  it 
recorded  much  lower  values  for  the  NO  MAS  and  MAS  96-h  EC50  (malformation).  This 
resulted  in  much  higher  TI  values  than  those  recorded  by  the  other  two  laboratories. 

Teratogenic  Hazard 

Interlaboratory  mean  96-h  LC50,  96-h  EC50  (malformation),  MCIG  and  TI  values 
for  No  MAS  and  MAS  experiments  are  shown  in  Table  13.  Addition  of  MAS 
significantly  lowered  LC50  values,  but  not  EC50  (malformation)  values  (Table  13).  The 
interlaboratory  MAS  TI  value  for  dicholoracetate  was  3.35  and  indicated  a  teratogenic 
hazard  (Table  14).  The  high  variability  as  indicated  by  the  CV  values  suggest  caution  in 
interpreting  this  result. 

Table  13  shows  that  the  MAS  MCIG  was  more  than  30%  of  the  96-h  LC50  so  it 
was  not  possible  to  rank  dichloroacetate  as  teratogenic  based  on  the  growth  criterion.  The 
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TI  indicated  teratogenicity  while  the  MCIG  identified  dichloroacetate  as  a  non-teratogen 
(Table  14). 

Dichloroacetate  caused  very  few  severe  malformations  at  or  near  the  MAS  96-h 
EC50  (malformation).  Most  of  the  embryos  were  quite  normal  in  appearance.  Some 
embryos  were  severely  malformed  while  others  were  moderately  malformed.  At  the 
MAS  96-h  LC50,  they  were  all  severely  malformed.  At  the  lower  concentrations,  loose 
gut  coiling  was  observed  but  at  higher  concentrations  all  organ  systems  were  involved. 
Most  of  the  observable  malformations  occurred  in  the  face,  eye  and  brain. 

Sodium  Bromate 

Variability 

Intralaboratory  variation  for  sodium  bromate  was  generally  quite  low.  Only  four 
values  were  above  50%  (Table  1 1).  Many  of  the  other  values  were  below  35%.  All  three 
laboratories  reported  very  similar  results  for  the  NO  MAS  96-h  LC,  96-h  EC50 
(malformation),  MCIG  and  the  TI  (Table  1 1).  However,  Laboratory  1  reported  a  low 
mean  value  of  0. 1 8  mg/mL  for  the  MAS  96-h  LC50  while  the  other  two  laboratories  were 
substantially  higher.  All  three  laboratories  reported  NO  MAS  TI  values  equal  to  or 
greater  than  3.29,  but  treatment  with  MAS  lowered  this  mean  value  substantially.  The 
MAS  TI  values  were  1.21,  3.2  and  2.44  for  Laboratories  1, 2  and  3,  respectively  (Table 
1 1).  Interlaboratory  variation  for  sodium  bromate  ranged  from  25.5  to  84.8%  (Table  13). 
Once  again,  the  highest  value  for  variation  among  the  MAS  endpoints  was  the  MCIG 
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(75,4%).  However,  relatively  high  values  were  also  observed  for  the  MAS  96-h  LC50 
and  the  MAS  96-h  EC50  (malformation)  (Table  13).  Based  on  interlaboratory  CV  values 
(Table  13),  the  LC50  was  least  variable  for  NO  MAS  experiments  and  the  EC50  was  least 
variable  for  MAS  Experiments  (Table  15). 

Teratogenic  Hazard 

The  interlaboratory  values  for  the  96-h  LC50,  96-h  EC50  (malformation),  MCIG 
and  TI  for  NO  MAS  and  MAS  experiments  are  given  in  Table  13.  The  NO  MAS  TI 
value  was  3.59,  but  the  MAS  TI  value  was  2.28  (Table  13).  It  was  concluded  based  on 
the  MAS  TI  that  sodium  bromate  did  pose  a  developmental  hazard  for  malformation 
(Table  14). 

The  MAS  MCIG  was  not  equal  to  or  less  than  30%  of  the  MAS  96-h  LC50  so 
there  was  little  hazard  as  judged  by  this  criterion.  Since  one  criterion  was  negative,  and 
one  indicating  a  strong  teratogenic  hazard,  sodium  bromate  was  judged  to  be  equivocal 
(Table  14). 

Sodium  bromate  caused  some  severe  malformations  at  the  MAS  96-h  EC50 
(malformation).  There  was  considerable  stunting  in  all  embryos  at  or  near  the  MAS  and 
No  MAS  LC50  concentrations.  At  the  LC50  for  the  No  MAS  and  MAS-treated  embryos, 
malformations  were  only  moderate  in  nature.  Because  severe  malformations  were  caused 
at  the  MAS  96-h  EC50  malformation,  it  was  concluded  that  sodium  bromate  did  pose  a 
teratogenic  hazard  as  judged  by  the  severity  of  malformations  caused. 
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Tribromoacetic  Acid 


Variability 

Intralaboratory  variability  for  tribromoacetic  acid  was  low  for  NO  MAS 
experiments  but  moderate  for  MAS  experiments  (Table  12).  Laboratory  3  showed  lower 
values  for  96-h  LC50  and  EC50  (malformation)  endpoints  for  NO  MAS  and  MAS 
experiments  (Table  12).  Interlaboratory  variation  ranged  from  20.4  to  81.3%  reflecting 
the  higher  intralaboratory  variation  reported  from  each  of  the  three  Laboratories  (Table 
13).  Table  15  shows  that  the  MCIG  was  least  variable  for  NO  MAS  experiments  and  the 
LC50  was  least  variable  for  MAS  experiments. 

Teratogenic  Hazard 

Table  13  reports  the  interlaboratory  endpoint  data  for  tribromoacetic  acid.  MAS 
addition  lowers  the  LC50  by  1.44  fold  and  the  EC50  (malformation)  by  1.2  fold.  The 
reduction  was  not  significant.  The  NO  MAS  TI  was  3.86  but  for  MAS  experiments  the 
TI  was  4.14  making  tribromoacetic  acid  a  teratogenic  hazard  by  this  criterion  (Table  14). 

The  MAS  MCIG  was  not  equal  to  or  less  than  30%  of  the  MAS  96-h  LC50  and  it 
was  listed  as  non-teratogenic  on  Table  14.  Given  one  of  two  criteria  were  teratogenic  and 
the  other  was  non-teratogenic,  tribromoacetic  acid  was  ranked  as  equivocal  (Table  14). 

Tribromoacetic  acid  caused  severe  malformation  in  some  embryos.  A  number  of 
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embryos  were  moderately  malformed.  However,  there  were  embryos  even  at  high 
concentrations  that  showed  only  slight  malformations.  The  severe  malformation  rate  was 
high  enough  to  rank  this  as  developmentally  toxic.  At  concentrations  near  the  MAS  96-h 
EC50  (malformation),  face,  eye  and  brain  malformations  were  clearly  the  most  evident. 
At  the  96-h  LC50,  face,  eye,  brain  and  gut  malformations  were  most  prominent. 
Tribromoacetic  acid  was  typical  for  a  compound  with  a  TI  of  4-5  in  that  it  caused  severe 
malformations,  but  it  was  atypical  in  that  some  embryos  were  greatly  affected  while 


others  were  not. 


DISCUSSION 


FETAX  Variability 

Intralaboratory  variation 

This  study  differed  from  earlier  ILS  studies  in  that  only  three  laboratories 
participated  in  the  study.  This  made  the  comparison  of  interlaboratory  variation  difficult 
because  six  or  seven  laboratories  took  part  in  earlier  studies.  However,  since  each 
laboratory  performed  three  definitive  tests  throughout  all  phases  of  the  ILS,  it  was 
possible  to  compare  intralaboratory  results  for  the  present  study  with  the  results  from 
Phase  The  Phase  II  study  had  very  low  intralaboratory  CV  values  compared  to  other 
phases  of  the  FETAX  ILS  study.  The  mean  Phase  II  intralaboratory  CV  values  for  the 
NO  MAS  96-h  LC50,  96-h  EC50  (malformation)  and  NO  MAS  MCIG  were  3.6,  12.3  and 
20.8%,  respectively^^.  These  values  represented  the  means  for  all  laboratories  and  all 
chemicals  in  the  study.  For  Phase  III,  part  3,  the  mean  intralaboratory  CV  values  for  the 
NO  MAS  96-h  LC50,  96-h  EC50  (malformation)  and  NO  MAS  MCIG  were  16.6,  17.1 
and  22.9%,  respectively.  While  very  good  compared  to  past  FETAX  results.  Phase  HI, 
Part  3  showed  slightly  more  intralaboratory  variation  than  Phase  H.  The  nature  of  the 
chemical  tested  and  its  developmental  toxicity  may  play  a  role  in  the  variation 
encountered  in  testing.  There  were  also  changes  in  technician  staffing  in  some  of  the 
participating  laboratories  and  this  may  have  contributed  to  the  variation  observed.  Lastly, 
all  laboratories  used  the  same  concentrations  ranges  in  Phase  11,  but  determined  their  own 
concentration  ranges  in  the  present  study.  Inclusion  of  MAS  led  to  an  increase  in 
intralaboratory  variation  of  less  than  1.5  fold.  This  was  not  a  great  increase  considering 
the  complexity  of  the  metabolic  activation  system  added. 
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Interiaboratory  Variation 


Because  of  the  difference  in  the  number  of  participating  laboratories,  direct 
comparison  was  difficult.  Inspection  of  Table  13  suggested  that  variation  is  low,  as 
evidenced  by  the  low  CV  values.  Most  CV  values  were  below  the  75%  that  Parkhurst^^ 
suggested  was  excellent  for  studies  involving  six  laboratories.  The  intralaboratory 
variation  discussed  above  suggests  that  this  study  had  more  variation  than  Phase  but 
less  than  Phase  III,  Part  1  * 

Table  15  shows  that  the  LC50  was  the  least  variable  endpoint  for  NO  MAS  (eight 
of  12  chemicals  tested)  and  MAS  experiments  (seven  of  12  chemicals  tested).  The  MCIG 
was  the  most  variable  endpoint.  Because  the  concentration  series  was  specifically 
designed  to  determine  the  96-h  LC50  and  the  96-h  EC50  (malformation),  the  MCIG 
would  be  expected  to  be  more  variable  even  though  it  is  an  objective  endpoint.  For  all  27 
chemicals  tested  in  the  entire  FETAX  interiaboratory  study  (Phase  III,  Parts  1-3  including 
MAS  experiments),  the  LC50  was  the  least  variable  endpoint  for  18  of  27  chemicals 
24, 25  EC50  (malformation)  was  least  variable  in  nine  cases  and  the  MCIG  was  never 
the  least  variable  endpoint.  In  contrast.  The  MCIG  was  the  most  variable  endpoint  in  19 
of  27  chemicals  tested.  Clearly,  the  cessation  of  heartbeat  as  a  clear  indication  of 
mortality  allows  for  low  variability  in  this  endpoint.  Adjusting  test  concentrations  to 
better  define  the  MCIG  may  lessen  the  variability  of  the  MCIG  in  the  future. 
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Predictive  Ability  of  the  Teratogenic  Index 

The  TI  has  long  been  used  as  one  predictor  of  teratogenic  hazard.  The  normal 
procedure  is  to  use  the  mean  TI  from  three  definitive  experiments  A  value  over  1.5 
indicates  teratogenic  hazard  and  this  relative  hazard  increases  with  increasing  TI  values. 
Semicarbizide  has  a  TI  value  of  3000  indicating  the  higher  end  of  this  scale^‘*. 

For  this  study,  the  mean  MAS  TI  was  used  as  one  criterion  to  assess  teratogenic 
hazard  in  an  effort  to  increase  the  predictive  accuracy  of  this  measure  and  reduce  false 
positives.  However,  FETAX  is  ordinarily  performed  by  only  a  single  laboratory. 
Therefore,  when  each  chemical  is  evaluated  solely  on  the  basis  of  the  mean  MAS  TI  in 
each  laboratory,  boric  acid,  acrylamide,  triethylene  glycol  dimethylether  and  diethylene 
glycol  were  found  to  be  teratogenic  hazards  in  all  laboratories.  Ethylene  glycol,  glycerol, 
dichloroacetate,  sodium  bromate  and  tribromoacetic  acid  were  considered  to  be 
teratogenic  hazards  in  two  of  three  laboratories,  and  sodium  arsenite,  sodium 
iodoacetate,  phthalic  acid  were  determined  to  be  teratogenic  hazards  in  one  of  three 
laboratories.  All  chemicals  were  teratogenic  in  at  least  one  laboratory.  Thus,  a  degree  of 
uncertainty  was  introduced  for  eight  of  12  chemicals  in  the  study.  In  other  FETAX 
studies,  results  were  less  ambiguous  even  with  six  laboratories.  However,  there  was 
some  danger  in  just  using  the  individual  TI  as  the  sole  indicator  of  teratogenicity  because 
of  the  variation  for  chemicals  with  a  low  TI.  Therefore,  we  considered  the  MCIG  in  the 
decision  criteria  and  severity  of  malformations  caused  before  rendering  a  judgement. 
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Effect  of  Metabolic  Activation 


MAS  addition  to  the  FETAX  test  entailed  adding  microsomes,  co-factors  and 
enzymes.  Even  though  amounts  were  adjusted  so  that  embryos  grew  and  developed 
normally,  these  components  often  stressed  the  embryos.  Many  past  experiments  show 
that  some  chemicals  were  bioactivated^^  to  highly  toxic  compounds  while  others  were 
deactivated  by  similar  amounts'*.  When  results  from  nine  definitive  tests  from  three 
separate  laboratories  were  statistically  analyzed,  it  was  possible  to  determine  when  the 
results  were  significant  as  discussed  in  the  results.  NO  MAS  and  MAS  experiments  were 
not  directly  comparable  statistically  because  NO  MAS  experiments  did  not  have 
microsomal  protein  and  generator  components  added.  However,  when  a  single  laboratory 
only  performed  three  tests,  there  were  usually  some  slight  reductions  in  endpoint  values 
that  appear  to  be  bioactivation.  Although  lacking  in  long-term  experience  with  metabolic 
activation  systems,  it  generally  required  at  least  a  two-fold  change  in  NO  MAS  endpoints 
to  MAS  endpoints  before  the  bioactivation  and  deactivation  was  considered  a  real  event 
given  the  potential  variation  in  results.  Given  this  “rule  of  thumb”,  only  the  96-h  LC50 
was  reduced  two-fold  for  sodium  bromate.  Metabolic  activation  did  not  play  a  great  role 
in  this  study  in  the  consideration  of  developmental  toxicity  for  the  other  chemicals. 

Decision  Criteria 

FETAX  data  are  often  compared  to  mammalian  developmental  toxicity  databases 
when  attempting  to  make  a  link  to  human  developmental  toxicity.  Problems  abound  with 
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this  approach  not  the  least  of  which  is  the  unsuitability  of  the  rodent  models  for  human 
developmental  toxicity  studies.  The  yolk  sac  poisons  in  rodents  are  examples  of  false 
positives  in  the  rodent  model  and  thalidomide  is  an  example  of  a  false  negative  in  the 
rodent  system.  Besides  structural  dissimilarities,  differences  in  metabolism  also  lead  to 
problems  when  interspecies  comparisons  are  made.  Between  mammalian  species, 
conflict  also  arise.  For  instance,  ethylene  glycol  is  teratogenic  in  rat^^  while  it  is  not  in 
rabbit^^.  Ideally,  FETAX  data  should  be  compared  directly  with  human  teratogenicity 
data  where  exposure  information  is  available.  Unfortunately,  there  is  not  enough  reliable 
data  to  permit  this  for  the  over  100  compounds  that  should  be  tested  as  part  of  a 
validation  study  for  predictive  accuracy.  The  best  current  approach  is  to  choose 
chemicals  that  have  been  tested  using  at  least  three  concentrations  in  the  rat,  mouse  and 
rabbit  using  standard  techniques  and  the  same  exposure  route.  These  chemicals  should 
ideally  have  some  human  exposure  data  available.  Only  a  few  of  the  chemicals  in  this 
study  meet  these  criteria.  The  mammalian  consensus  results  shown  in  Table  14  represent 
the  contribution  of  all  relevant  mouse,  rat  and  rabbit  oral  exposure  data  that  is  currently 
available  for  these  compounds.  When  a  compound  is  listed  “V”  for  variable  in  this  part 
of  Table  14,  it  is  because  of  a  positive  teratogenic  result  in  one  species  and  a  negative  in 
another.  To  be  listed  as  a  positive,  congenital  malformations  at  concentrations  lower  than 
that  required  to  cause  maternal  toxicity  must  have  been  recorded.  Fetal  weight  loss  at 
these  concentrations  does  not  qualify  a  compound  to  be  listed  as  teratogenic.  For  the 
FETAX  concensus,  an  “E”  for  equivocal  is  used  when  one  value  indicates  teratogenic 
hazard,  while  the  other  does  not. 
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An  additional  confounding  factor  is  the  route  of  exposure.  In  mammalian  studies, 
the  routes  are  typically  oral,  i.p.  or  i.m.  injection,  dermal  and  inhalation.  For  the 
commonly  used  oral  exposure  route  in  mammals,  the  test  chemical  may  be  broken  down 
by  digestion,  not  absorbed  well  by  the  gut  or  largely  detoxified  (or  bioactivated)  by  the 
liver  before  even  being  presented  to  the  embryo.  In  FETAX,  exposure  is  dermal,  but 
given  the  highly  absorptive  nature  of  amphibian  skin,  the  actual  exposure  is  both  dermal 
and  equivalent  to  intraperitoneal  injection  by  nature.  The  route  of  exposure  can  greatly 
affect  test  results.  Since  most  mammalian  data  available  was  oral  exposure,  this  was 
chosen  as  the  basis  of  comparison,  although  it  was  not  best  exposure  route  for  this 
purpose. 

In  establishing  the  decision  criteria  table  shown  in  Table  14,  it  was  decided  that 
more  than  one  criterion  should  be  utilized  before  ranking  a  compound  a  unequivocal 
mammalian  teratogenic  hazard.  The  problems  discussed  above  regarding  the  variation  of 
the  intralaboratory  mean  TI  value  around  the  value  of  1.5  suggested  that  other  criteria 
should  be  used.  The  MCIG  criteria  presented  some  difficulty  because  the  concentration 
ranges  were  really  established  to  define  the  96-h  LC50  and  96-h  EC50  (malformation) 
leading  to  an  acceptable  but  more  variable  MCIG  endpoint.  Table  14  presents  one 
example  of  a  decision  table  where  the  two  criteria  must  be  met  prior  to  ranking  a 
compound  as  a  teratogenic  hazard.  Prior  experience  with  FETAX  suggested  this  may  be 
a  viable  way  to  interpret  the  data.  One  difference  from  standard  FETAX  procedure  is  that 
three  participating  laboratories  were  used,  when,  usually,  only  one  laboratory  would  be 
performing  experiments  and  interpreting  data. 
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Comparison  to  Mammalian  Data 


Relationship  of  Phase  Ill-Part  3  Compounds  to  Other  Compounds  Tested  in 
FETAX 

Table  16  shows  a  comparison  of  the  TI  values  recorded  for  this  study  (both  No 
MAS  and  MAS)  with  values  obtained  in  Dr.  Bantle’s  and  Dr.  Fort’s  laboratory  using 
standard  FETAX  methodology.  The  comprehensive  data  set  includes  values  from  the 
present  study.  The  TI  for  the  present  set  of  chemicals  is  concentrated  between  <1  and  5.0 
(Table  16).  For  the  comprehensive  set  of  TI  values,  the  TI  values  range  from  <1  to  >600. 
Of  the  109  TI  values  reported,  some  30%  were  greater  than  5.  Compared  to  the  range  of 
FETAX  compounds  tested  to  date,  the  present  set  of  12  compounds  represents  a  very 
narrow  range  of  TI  values  and  partially  explains  some  of  the  ambiguity  of  results.  With 
so  many  compounds  having  TI  values  near  the  1.5  borderline,  natural  variation  would 
cause  many  values  to  be  above  and  below  the  1.5  criterion.  A  set  of  compounds  more 
representative  of  the  suite  already  tested  would  have  had  far  fewer  borderline  compounds. 

FETAX  Prediction  of  Teratogenic  Risk  Based  on  Decision  Criteria 

Of  the  12  chemicals  tested,  eight  posed  a  teratogenic  hazard  by  ranking  as  either 
equivocal  or  teratogenic,  four  were  non  teratogenic  in  FETAX.  Bantle*°  proposed  that  a 
chemical  posed  a  teratogenic  hazard  if  any  of  the  following  criteria  were  met:  1.)  the 
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mean  TI  was  greater  than  1.5,  2.)  the  malformations,  especially  near  the  96-h  EC50 
(malformation)  were  severe,  or  3.)  the  MCIG  was  less  than  30%  of  the  96-h  LC50. 
However,  the  severity  of  malformations  caused  was  too  subjective  in  practice,  and  this 
data  was  not  used  in  making  the  assessment  of  teratogenic  hazard.  However,  it  was  taken 
into  consideration  when  the  FETAX  ranking  was  equivocal.  If  the  chemicals  are  ranked 
according  to  Bantle'°,  then  those  posing  a  teratogenic  hazard  would  be  boric  acid, 
ethylene  glycol,  acrylamide,  triethylene  glycol  dimethyl  ether,  diethylene  glycol, 
dichloroacetic  acid,  sodium  bromate  and  tribromoacetic  acid  (Table  14).  Most  would  be 
ranked  because  of  the  TI  value  exceeded  1.5.  Glycerol  was  borderline  in  TI  as  the  MAS 
TI  was  1.66  (Table  13). 

The  results  of  mammalian  developmental  toxicity  tests  were  obtained  from  the 
National  Toxicology  Program,  the  available  scientific  literature,  two  general  papers  on 
developmental  toxicity  screening  tests  and  two  reference  source  books  Only 
references  to  oral  administration  were  used  if  a  choice  existed  and  only  mouse,  rat  and 
rabbit  data  was  employed.  If  any  one  species  differed  from  the  rest,  the  compounds  was 
ranked  as  “V”  or  variable  on  Table  14. 

Table  14.  shows  that  when  the  FETAX  consensus  is  compared  to  Mammalian 
consensus  ratings,  there  are  nine  compounds  that  corresponded,  two  compounds  that  were 
false  negatives  (FN)  in  FETAX  and  one  compound  that  was  false  positive  (FP).  This 
assumed  that  compounds  that  rated  equivocal  in  FETAX  corresponded  to  compounds  that 
rated  teratogenic  or  variable  in  mammals.  When  only  the  FETAX  TI  values  were  used  to 
assess  teratogenicity,  nine  compounds  corresponded  with  excellent  results.  It  may  be 
necessary  to  adjust  the  test  concentrations  in  order  to  obtain  a  more  accurate  MCIG  that 
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will  correlate  better  or  it  may  be  that  the  30%  of  the  MCIG  criterion  is  too  strict  an 
estimator.  Further  research  needs  to  be  performed  in  order  to  assess  which  possibility  is 
correct.  It  must  be  remembered  that  the  TI  values  obtained  for  Phase  HI-PS  were 
relatively  low  and  the  compounds  were  not  severe  teratogens.  The  30%  of  the  MCIG 
standard  worked  very  well  for  obvious  teratogens  and  was  derived  from  this  work. 

Sodium  arsenite  was  a  false  negative  in  FETAX.  In  fact,  sodium  arsenite  was 
more  teratogenic  and  embryotoxic  in  mammals  than  sodium  arsenate  Similarly,  in 
FETAX  the  96-h  LC50  for  sodium  arsenite  was  20  fold  less  than  the  96-h  LC50  for 
sodium  arsenate  and  the  96-h  EC50  (malformation)  was  10  fold  lower.  Thus,  sodium 
arsenite  was  quite  embryotoxic  and  not  teratogenic.  Even  the  severity  of  malformations 
did  not  support  a  conclusion  that  sodium  arsenite  was  teratogenic.  Thus,  the  conclusion 
that  sodium  arsenite  is  a  FETAX  false  negative  cannot  be  changed  due  to  an  analysis  of 
the  severity  of  malformations. 

Glycerol  ranked  as  a  FETAX  false  positive  as  the  TI  was  just  over  the  1.5  cutoff. 
The  conclusion  was  not  supported  by  the  MAS  MCIG,  but  it  was  supported  by  inspeetion 
of  the  severity  of  malformations.  Had  the  NO  MAS  TI  been  used  (Table  13),  glycerol 
would  probably  have  been  classified  as  a  negative.  Some  adjustments  to  the  MAS  system 
may  allow  fewer  false  positives  to  be  recorded. 

Sodium  iodoacetate  was  a  false  negative  in  FETAX  but  teratogenic  in  mammals 
For  unknown  reasons,  this  proved  a  difficult  compound  to  test  and  several  failures 
caused  only  partial  data  to  be  recorded  (Table  5).  Inspection  of  the  severity  of 
malformations  caused  revealed  no  basis  upon  which  to  base  the  conclusion  that  sodium 
iodoacetate  was  teratogenic.  The  NO  MAS  TI  was  also  less  than  1 .5. 


122 


In  conclusion,  FETAX  was  75%  (9  of  12)  accurate  in  judging  whether  a  substance 
was  teratogenic  when  compared  to  a  combined  mammalian  data  base.  A  previous 
summation  of  early  validation  studies  with  FETAX  reached  a  conclusion  that  the 
correspondence  was  higher  than  85%‘°  Clearly,  Table  16  shows  that  most  of  the 
compounds  chosen  for  this  study  were  either  weakly  or  variably  teratogenic. 

In  formulating  a  superior  decision  table  for  future  work,  the  mean  MAS  TI  seems 
adequate  in  light  of  the  nature  of  the  test  compounds.  Experiments  should  be  performed 
to  determine  whether  the  MCIG  standard  is  set  too  high  or  whether  the  endpoint  should 
be  better  defined  by  appropriate  concentrations.  The  high  variability  for  the  MCIG  as 
evidenced  by  Table  15  suggests  more  appropriate  concentrations  need  to  be  used. 
Although  the  severity  of  malformation  did  not  change  any  conclusions  in  the  present 
study,  it  was  useful  in  confirming  conclusions  and  in  defining  which  organ  systems  were 
affected. 
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Table  13.  Intcrlaboratory  Summary  Data  with  Coefficients  of  Variation 


Tribromoacctic  acid  13.52  24.9  4.62  60.7  6.18  20.4  3.86  41.8  9.36  41.2  3.84  81.3  4.47  71.5  4.14  80.0 

_ 9.17  -  17.86 _ 1.02  -  8.23 _ 4.79  -  7.S7 _ 1-81  -  5.91 _ 7.08  -  11.65 _ 0.30  -  7.38 _ 3.36  -  5.59  0.63  -  7.66 


Table  14.  Estimation  of  Teratogenic  Hazard  for  Each  Chemical'. 


Chemical 

Criteria 

TV  w/o  MAS" 

#1 

TIw 

MAS 

Criteria 

#2 

Severity 

wMAS 

Criteria  #3 

MAS  MCIG 
<30%ofLC50 

Consensus 

Sodium  Arsenite 

N" 

N 

N 

N 

N 

Boric  Acid 

N 

T 

E 

N 

E 

Ethylene  Glycol 

N 

N 

E 

N 

N 

Glycerol 

N 

N 

N 

N 

N 

Sodium 

N 

N  ■ 

N 

N 

N 

iodoacetate 

Acrvlamide 

T 

T 

T 

T 

T 

Triethylene 

T 

T 

T 

T 

T 

glycol 

dimethylether 

Diethylene 

N 

T 

E 

N 

1 

glycol 

Phthalic  Acid 

N 

N 

N 

N 

M 

Dicholoroacetate 

N 

N 

N 

N 

N  . 

Sodium  Bromate 

T 

N 

T 

N 

E 

Tribromoacetic 

T 

N 

E 

N 

N 

acid _ _ _ _ _ 

'  The  TI  w/o  MAS  column  not  used  in  determining  consensus. 

-  TI=Teratogenic  Index  (96-hr  LC50/96-hr  EC50(malformation). 

MAS=Metabolic  Activation  System  consisting  of  Aroclor  1254-induced  rat  liver 
microsomes. 

N=Nonteratogen;  E=Equivocal  Teratogen;  T=Teratogen. 
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Table  15.  Interlaboratory  Endpoint  Variability  Based  on  Coefficient  of  Variation  Values. 


Chemical 

Endpoint 

Variability 

NoMAS^ 

Endpoint 

Varability 

MAS 

Least 

Mid 

Most 

Least 

Mid 

Most 

Sodium 

LC50 

EC50 

MCIG 

EC50 

LC50 

MCIG 

Arsenite 
Boric  Acid 
Ethylene 

LC50 

LC50 

EC50 

EC50 

MCIG 

MCIG 

EC50 

LC50 

LC50 

EC50 

MCIG 

MCIG 

Glycol 

Glycerol 

Sodium 

EC50 

MCIG 

LC50 

LC50 

MCIG 

EC50 

EC50 

LC50 

LC50 

EC50 

MCIG 

lodo- 

acetate" 

Acrylamide 

Triethylene 

EC50 

LC50 

LC50 

EC50 

MCIG 

MCIG 

EC50 

LC50 

LC50 

MCIG 

MCIG 

EC50 

Glycol 

Dimethyl- 

ether 

Diethylene 

LC50 

EC50 

MCIG 

LC50 

EC50 

MCIG 

Glycol 

Phthalic 

LC50 

MCIG 

EC50 

LC50 

EC50 

MCIG 

Acid 

Dichloro- 

LC50 

MCIG 

EC50 

LC50 

MCIG 

EC50 

acetate 

Sodium 

LC50 

EC50 

MCIG 

EC50 

LC50 

MCIG 

bromide 

Tribromo- 

MCIG 

LC50 

EC50 

LC50 

MCIG 

EC50 

acetic 

acid 

‘  MAS=Metabolic  Activation  System. 
^  MAS  MCIG  could  not  be  calculated. 
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Table  16.  FETAX  Teratogenic  Values  Recorded  During  Validation. 


Range  of  Teratogenic  Values 


<1 


1-1.5 


1.6-2.0 


2. 1-2.5 


2.6-3.0 


3.1-3.5 


3. 6-4.0 


4. 1-4.5 


4.6-5.0 


5. 1-5.5 


5. 6-6.0 


6. 1-6.5 


6.6-7.0 


7. 1-7.5 


7.6-8.0 


8.1-8.5 


8. 6-9.0 


9. 1-9.5 


9.6-10.0 


10.1-20.0 


20.1-30.0 


30.1-40.0 


40.1-50.0 


50.1-60.0 


60.1-70.0 


70.1-80.0 


80.1-90.0 


90.1-100.0 


100.1-150.0 


150.1-200.0 


200.1-250.0 


250.1-300.0 


300.1-350.0 


350.1-400.0 


400.1-450.0 


450.1-500.0 


500.1-550.0 


550.1-600.0 


>600 


Total  TI  Values  Recorded 


Number  of  Historical 
TI  Values  in 
Validation  Study 
(n) 


3 


32 


13 


14 


Number  of  TI  Values 
in  Phase  III-Part3 
(n) 
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FETAX  Summary  Sheet 


Test  Material  -  ■ _ MA  w/o  MAS  _ ||lnvestigator 


So'jrce 


CAS  No.  84 

lot  No.  E5 

’  OS 

Solvent 


Laboratory  _ 


Test  Start  Date: 


Test  End  Date 


Test  Units  (i.e..  mg/ml) 


Test  No.  206-009  IT 


DR.  RNCH _ 


USABRDL 


24  OCT  94  _ _ 


28  QCT  94 


MG/ML _ 


No.  Ooad  or  Malformad 

X  100  =  %  _ _ 

Total  Numbar  _ 

FETAX  Control  _ 0  L  80 

Solvent  Control  : 


Control  Length  (mm) 10.344 


Minimmi  Concentration  to  Inhibit  Growth  (MCIG) 


Mortality  Record  Malformati 

X  100  = _ 0%  5  :  80 

X  100  = 


Solveot  Coatrol  length  (mm)  J20 


Malformatioa  Record 

3  :  80  X  100  = 

3.8% 

X100  = 

1 

MG/ML  I 
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FETAX  Summary  Sheet  J 

Test  No,  206-009  A 

Test  Material  NA  W/  MAS 

Investigator 

DR.  FINCH 

Source  OSU  - 

Laboratorv 

USABRDL 

CAS  No.  B4 

Lot  No.  E5 

Test  Start  Date: 

24  OCT  94 

Composition/Purity 

C6 

Test  End  Date 

28  OCT  94 

Solvent  B7 

Cone.  E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

pH 


1  DayO 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

[-77 

7.7 

7.9 

7.3 

Control 

r 

6.9 

6.8 

6.8 

6.8 

Highest  Concentration 

7 

7 

7 

6.8 

Now  Dead  or  MaHormed 

X  100  =  % 

Total  Number 

FETAX  Control 

Mortality  Record 

Nfalformatioa  Record 

2  ;  80  X  100  =  0.025 

0  :  78  X 100  =  -  Q 

Solvent  Control 

X100  = 

X100  = 

Control  Lenqth  (mm) 

Q  llSolveat  CoQtrol  LeoaUUmm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) _ _ — ^ 

Test  Materfal/Compound  Results 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

- 1 

NOEL 

0.04 

N.A. 

T-test 

1  LOEL 

N.A. 

N.A. 

T-test 

1  LC50 

^'.0612043 

EC50  r 

"003^4 

1  95%  CL 

0.053052 

0.0706 

95%  Confidence  limits  0.0263  — 

-  .  '  _  )  "1 

0.054 

95%  Confidence  limits 


1.100027 


2.39417 
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FETAX  Summary  Sheet 

Test  No. 

206-012  X 

Test  Material 

NA  w/0  MAS 

Investigator 

DR.  FINCH 

Source 

OSU- 

Laboratory 

USABRDL 

CAS  No. 

B4 

bt  No. 

E5 

Test  Start  Date: 

12  DEC  94 

Composition/Purity 

C6 

Test  End  Date 

16  DEC  94 

Solvent 

B7 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml)  MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

pH 

Stock 

7.7 

7.8 

7.4 

7.8 

Control 

6.9 

6.9 

6.9 

6.9 

Highest  Concentration 

7.3 

7.4 

7.2 

7.3 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

Mortality  Record 

Malformation  Record 

FETAX  Control 

1  : 

80 

X  100  = 

0.0125 

2  :  79 

X  100  = 

0.025 

Solvent  Control 

X100  = 

;  X100  = 

Control  Length  (mm) 

10.444 

Solvent  Coatrol  Length  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

0.06^ 

MG/MLl 

Test  Material/Compound  Results 

Test 

1  Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

1  0.06 

0.04 

T-test 

LOEL 

|n.a. 

N.A. 

T-test 

LC50 

('^^8^875 

1  EC50 

6.09^ 

95%  CL 

- 

0.0824105 

0.0927 

95%  Confidence  limits  0.1366  — 

0.065 

Test  Teratogenic  Index  (TI  = 

LC50/EC50): 

(0^3 

95%  Confidence  limits 

0.636844 

- 

1.35884 
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FRTAX  Summary  Sheet  _ 

|TestNo.  206-012  A 

Test  MateriaJ  NA  W/  MAS 

Investigator 

DR.  FINCH 

Source  OSU- 

Laboratory 

USABRDL 

IcAS  No.  B4 

[fit  No.  E5 

Test  Start  Date: 

12  DEC  94 

|compositlon/Purity 

06 

Test  End  Date 

16  DEC  94 

Isolvent  B7 

Cone.  E7 _ 

Test  Units  H.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4  1 

Stock 

7.7 

7.8 

7.4 

7.8 

Control 

6.9 

6.9 

6.9 

6.9 

Highest  Concentration 

I 

7.5 

7.3 

ND 

ND 

No.  Dead  or  MeHormed 

X  100  =  % 

1 .  - - - - —  =====  - 

Mortality  Record 

formation  Elecord 

FETAX  Control 

0  :  80  X  100  =  0 

4  :  80  X  100  = 

Solvent  Control 

1  XIOOs 

:  X  100  = 

Control  Lenath 

9  625  IlSolvent  Control  Length  (mm)  J20  - 1 

iMinimnm  fioncentration  to  Inhibit  Growth  (MCIG) 

MG/M 

s==============n 

Test  Material/Compound  Results  - 

■  'w  w  «  ■  w 

1  Test  1 

Mortality 

- 1  _  _ 

Malformation 

Statistical  Test  Used  ^ 

1  NOEL  1 

N.A.  0-06 

T-test 

1  LOEL  1 

N.A. 

N.A. 

T-test 

1  LC50  ( 

^00419729 

1  EC50  ( 

"0.0497lb2 

1  95%  CL 

0.0356819 

0.0494 

|95%  Confidence  limits 

0.0437 

0.057 

Tpet  Teratonenic  Index  (TI  =  LCS0/EC50): 

(08^5 

9S%  Confidence  limits _ 

- 

0.686225 

1.03926  I 
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FETAX  Summary  Sheet  _ pstNo.  206-oi3J^  h 


Ixest  Material  - 

NA  w/o  MAS 

Investigator 

DR.  FINCH 

Source  OSU  - 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

09  JAN  95  i 

Composition/Purity 

CB 

Test  End  Date 

13  JAN  95 

Solvent  B7 

Cone 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML  1 

Day  0 

Day  1 

Day  3 

Day  4  1 

stock 

7.6 

7.6 

7.8 

1 

Control 

■ 

6,9 

6.9  1 

6.9 

Highest  Concentration 

7.1 

7.3 

7.5 

7.6  ! 

No.  Dead  or  Malformed 

X  IQQ  =Z 

Toiai  Number 

Mortality  Record 

Malformation  Record  ll 

FETAX  Control 

0  ;  80 

X  100  = 

.0% 

2  :  80  XlOO  = 

0.025  Ij 

Solvent  Control 

X1Q0  = 

X100  = 

Control  Lenoth  (mm) 

9.117 

Solvent  Control  length  (mm)  J20  ___  J| 

.  o.oa'' 

MG/ML!| 

- 

Test  Material/Compound  Results  i 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

N.A.  006 

T-test  .  J 

1  LOEL 

N.A. 

N.A. 

T-test  1 

- 

1  LCSO  ( 

'0.0737)306 

fTcso 

('0068^462 

1  95%  CL 

_ y - 

0.05562558 

0.0977 

95%  Confidence  limits  0.0617  — 

- ’T 

0.076  1 

Test  Teratooenic  Index  (Tl  =  LC50/EC50); 

- 

95%  Confidence  limits 

0.80 

1.45 
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FETAX  Summary  Sheet 

Test  No.  206-013  A 

Test  Material 

NA  w/MAS 

Investigator 

Dr.  Finch 

Source  OSU  - 

Laboratory 

USABRDL 

CAS  No.  B4 

bt  No.  E5 

Test  Start  Date: 

09  JAN  95 

Composition/Purity 

CE 

Test  End  Date 

13  JAN  95 

Solvent  B7 

Coac.  E7 

Test  Units  (I.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4  1 

pH  1 

Stock 

7.6 

7.6 

7.8 

7.8 

HH 

Control 

6.9 

6.8 

6.9 

6.9 

Highest  Concentration 

7 

7 

7.1 

7.1 

No.  Dead  or  MaHormed 

X  100  =  % 

il 

Total  Number 

Mortality  Record 

formation  Record 

FETAX  Control 

2  : 

80 

X  100  = 

3% 

0  ;  78 

X  100  = 

0 

Solvent  Control 

X  100  = 

X100  = 

Control  Length  (mm) 

9.115 

bolvent  Control  bn^th  (mm)  •  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

Co.^ 

MG/M  1 

Test  Material/Compound  Results 

1  Test 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

no4  0.04 

T-test 

1  LOEL 

N.A. 

N.A. 

T-test 

1  LC50 

Cao6Voio6i 

1  EC50(^  0.04^83  - 1| 

1  95%  CL 

0.05561638 

0.0669 

195%  Confidence  limits  0.0351  — 

0.05  1 

Tost  Teratogenic  Index  (Tl  =  LC50/EC50): 

^4^2 

95%  Confidence  limits 

1.20 

- 

1.78 
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Chemical  Code: 

NA 

Compound:  - 

Sodium  Arsenite 

Source: 

Sigma 

CAS  No.: 

79-43-6 

Lot  No.: 

25H3432 

Glass  /  Plastic 

Plastic 

Microsome  lot  No.: 

M18 

FETAX  Summary  Sheet 

/iyiifi-yjJl  U  uJiij 


Laborato 


Start  Date: 


End  Date: 


Test  Units: 


FETAX  AB  Controls 


FETAX  Controls 


MAS  Controls 


%  Mortality 


O 


o 


o 


Mendi  A.  Hull 


OSU  /  Bantle 


3-Apr-96 


7-Apr-96 


mg/mL 


%  Malformation 


lA 


10 .0 


^.o 


Positive  Control 

lOO 

Negative  Control 

D 

Results 


Without  the  Metabolic  Activation  System  , — _ 


0.05^^- 


LC50 

EC50 

95%  Cl 

o.oSi  -  o.i  o 

95%  Cl 

Control  length 

T! 

MCIG 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


Chemical  Code: 

NA 

Compound:  - 

Sodium  Arsenite 

Source: 

Sigma 

CAS  No.: 

79-43-6 

Lot  No.: 

25H3432 

Glass  /  Plastic 

Plastic 

Microsome  lot  No.: 

M18 

Test  No.: 


IBWBWI 


Start  Date: 


End  Date: 


Test  Units: 


Mendi  A.  Hull 


OSU  /  Bantle 


3-Apr-96 


7-Apr-96 


mg/mL 


FETAXAB  Controls 


FETAX  Controls 


MAS  Controls 


Results 


%  Mortality 


5 '  o 


%  Malformation 


O. 


/O.  o 


7.  ^ _ 


Positive  Control 

\oo 

Negative  Control 

O 

LC50 


95%  Cl 


Control  length 


MCIG 


Without  the  Metabolic  Activation  System 


EC50 


LC50 


95%  Cl 


Control  length 


MCIG 


With  the  Metabolic  Activation  System 


EC50 


95%  Cl 


Tl 


95%  Cl 


o.scoaos’ 


I 


-  o-io'uu 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


Chemical  Code: 


Compound: 


Source: 


CAS  No.: 


Lot  No.: 


Glass  /  Plastic 


Microsome  lot  No. 


FETAX  Summary  Sheet 


NA 


Sodium  Arsenite 


Sigma 


79-43-6 


25H3432 


Plastic 


MIC- 


Test  No.: 


Investigator: 


Laboratory: 


Start  Date: 


End  Date: 


Test  Units: 


Mendi  A.  Hull 


OSU  /  Bantle 


16-Apr-95  q  L' 


20-Apr 


'-9^ 


mg/mL 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


%  Mortality 

O 
I . 

o 


%  Malformation 
/■  _ 

3'.  o 


Positive  Control 

/  0  ^ 

Negative  Control 

o 

lO 


Results 

Without  the  Metabolic  Activation  System 


LC50 

EC50 

Co.oi^^ 

95%  Cl 

205 

95%  Cl 

o.on^  -  o- 

Control  length 

Tl 

MCIG 

95%  Cl 

LC50 

EC50 

95%  Cl 

95%  Cl 

Control  length 

0 .  SUS50 

Tl 

MCIG 

95%  Cl 

Q).o3'^ 


0.012.  -  O.  OS/ 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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f ETAX  -  U.S.  ARMY  ILS  PROJECT  (OKLA01  -RSTSOt)  RESULTS  WrTH  NA 
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Acllvaled/Unactlvated 


fOfiT 

FETAX  SUMMARY  SHEET  rX-  '  v  ^ 


Tcii  No. 


i  jatcr 


^source 
CAS  No. 


Compositioa/Purity 


Solreat 


-  pH_ 

Slock 


Control 


Highest  Cone. 


Lot  No. 


Cone. 


1  --  --  =-  s'/- , 

\s4 

1  T«t  £rd  Oitt  c;- j 

'  -  .J 

1  Teat  units  (».«.#  =5/ai )  | 

DAY  1 


DAY  3 


fi  u  i  i(  .c  Z?-^ 


-.Y 


fztax  control 

MO.  3e*c  3P 


MALfORMATIO.N 

RECORD  •  RECORD 


X  ICO  »  g  ^  I  ^  X  -CO  =  Y 


^  :  Y  X  ICO  «  6’  _% 


Solrent  Control  | 

Control  Length  ^  mn  ~|  Solreat  Control  Length  _ o=> _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


T55T  MATEHIAL/COMPOUND  :  RESULTS 


malformation 


-Co^uj  U.X-iT  • 


TZST  ll  mortality 


STATISTICAL  TZST  USZD 


NOEL 


LOEL 


LC<a 


j2.  (  L  I  V 


0  MNAS  (  0  clJ - 


TEST  TERATOGENIC  INDEX  (TI  =  LC  <0  /EC.q  ) 


POSITIVE  CONTROL;  5  AMIMONICOTINAMIDE  (6-AN)  RESULiS 


CONCENTRATION 


mortality 


malformation 


fo(.~ 


FETAX  SUMMARY  SHEET 


Test  Matcriil 


NA- 


H,+ 


Source 


CAS  No. 


TLT 


Compesitieo/Puritr 


Soircat 


-  pH - 

stock 


Control 


Highest  Cooc. 


FETAX  CONTROL. 
MO.  0*ad  or  Holforwo 


Lot  No. 


Coae. 


iMt  start  Data 


Taat  Unita  (i.a.,  ag/M) 


DAY  1 


1.  2. 


n.T 


7.5* 


X  100  -  % 


DAY  2 


DAY  3 


DAY  4 


1.-=^  I 


7.r‘  I  7.fc 


MORTALITY  ■■ 
RECORD 

1_ :  ^0  X  100  -  O  % 


MALFORMATION 

RECORD 


:  X 100  ■  1-3 


fairest  Control 


Control  Length 


Mlniinuo  Conccniricion  to  Inhibit  Growth  (MCIC) 


TEST  MATERIAL/COMPOUND  ;  RESULTS 


POSITIVE  CONTROL;  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 


1  CONCENTRATION 

1 

.MORTALITY 

MALFORMATION  | 

r  5.5  mg/  L 

(  _ 

_ : _ X  100  • _ % 

2500  mg/ L 

(  _ 

X  100  ■  % 

X  100  ■  _ % 
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^LL”2“~  I  rf".  .i.  ■ —I  Th^  GrCUP  -1C.';  ’ri-l  Q0i; 

#3 

F£TAX  SUMMARY  SHEET  p-— 

I  Til  t  No, 


Te^t  Material 


CAS  No. 


Cjcnpos!!ioa/?jr;: : 


Solrtat 


- pH  — 

Stock 


Coarroi 


Hlgheir  Coioc. 


^^>5r 


Lot  No. 


Cage. 


DAY  I 


DAY.  2 


DAY  3 


i  'S'.o  I  'f I  7.  I 


•r,  V  I  r^y  I  rV 


7ZTAX  CON-niC'’.--™. 


ltd.  «r 


TeCal 


MORTALITY 

RECORD 


rc  100  •  «A 


'_^:Ja2.*  ICO  -  % 


Mioioium  Caaetatrauaa  re  lolilbit  Crawth  (MCIC)^'^ 


HA<  •  ^  .^3 


TEST  MATSHiA.'./CJMPOUND  :  RESULTS 


•JJ  TEST  Tli-i  .:  .'r..t,NIC  INDEX  (Tl  ■  LC  s»  /EC,,  )  ^  )  j  • 

■ — ^ 

POSITIVE  COi'iT.'.OU  S  AMINONICOTINAMIDE  {6-AN)  RESULTS  " 


C0NCE*VTRATI0N  I  MORTALITY 


-MALrORMATXON 


5^  mc/L 


ISOO  at/L 
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BORIC  ACID 

DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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no  RcJi  Jo  ms  ft  1 


FETAX  Summary  Sheet 

Test  No. 

207-003  ^ 

Test  Materiel 

NB  w/o  MAS 

Investigator 

DR.RNCH 

SoLTce 

OSU  " 

Laboratory 

USABRDL 

CAS  No. 

54  bt  No. 

E5 

Test  Start  Date: 

06  FEB  95 

|ccmpasiticn/?'jrity  06 

Test  End  Date 

10  FEB  95 

Solvent 

57  Coac, 

E7 

Test  Units  (i,e.,  nng/mi)  MG/ML 

* 

ESDI 

.  Day  1 

Day  2 

Day  3 

Day  4 

pH 

Stock 

7.4 

7.5 

7 

Control 

6.9 

7 

7 

6.9 

Highest  Concentration 

7.7 

7.3 

8 

7.2 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

Mortality  Record 

Malformation  Record 

FETAX  Cont-o 

|OQ 

X  100  = 

0% 

5  L  80.  X  100  = 

6.3% 

Solvent  Control 

X  100  = 

X100  = 

Control  Length  (nnm) 

10.075 

polveat  Control  bn^th^ltnin)  J20 

Minimum  Ccncantration  to  Inhibit  Growth  (MCIG)  • 

F  0.4 

)  MG/ML 

Test  Material/Compound  Results 

Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.8 

0.5 

T-test 

LOEL 

M.A. 

N.A. 

T-fest 

LC50 

EC50 

Q.548  ) 

95%  CL 

—  1.158 

95%  Confidence  limits 

0.504  - 

Test  Teratoaenic  Index  (T!  =  LC50/EC50): 

2.49^ 

95%  Confidence  limits 

2.07 

—  ^  2.99 
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uj,  M^S  4^1 


FETAX  Summarv  Sheet 


[Test  Material  - 


Source  OSU 


CAS  No.  S 


Ccmposition/Purity 


NB  w/MAS 


lllnvestigator 


llLabcrctorv 


Test  Start  Date: 


flest  End  Date 


Test  Units  (i.e. 


Test  No.  207-003  A 


DR.FiNCH 


USASRDL 


10  FEB  95 


Day  0  Day  1  Day  2  |  Day  5 


7.5 


HighQst  Concontration 


No.  Ooad  or  Matformad 

X  100  =  % 

MALFORMATION  EXCEID  ASTM  L 

MIT5 

Total  Numbar 

Mortality  Record 

Malformation  Record 

FETAX  Control 

0  80.  X  100  =  0% 

8  :  80  X  100  =  10.0% 

Solvent  Control 

:  X100  = 

:  X  100  = 

1 

FETAX  Summary  Sheet _  |Test  no.  207-004  r 


Test  Material 

NB  W/0  MAS 

Investigator 

DR.  FINCH 

Source  OSU" 

Laboratory 

USABRDL 

CAS  No.  84 

Lot  No. 

E5 

Test  Start  Date: 

06  FEB  95 

Composition/Purity 

C8 

Test  End  Date 

10  FEB  95 

Solvent  87 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

ma 

7.4 

If) 

7 

Control 

6.9 

7 

6.8 

6.9 

Highast  Concantration 

7.7 

7.3 

7.6 

7.2 

No.  D«ad  or  Malformod 

X  100  =  % 

Total  Numbar 

FETAX  Control 


Solvent  Control 


MALFORMATION  EXCEED  ASTM  L 


Mortality  E?econi 

MalformatLon  Rfecori  I 

1  ;  80  X  100  =  1% 

10  :  79  X  100  =  12.7%j 

X  100  = 

- - - - —  11 - 

;  X  100  =  1 

Control  Length  (mm)  9.815 


Solvent  Control 


Minimum  Concentration  to  Inhibit  Growth  (M^IG)^ 


7 


LeogtK(i 
OA  ) 


(mm)  J20 


MG/M 


Test  Materia /Compound  Results 

Test 

Mortality  Maiformation 

Statistical  Test  Used 

NOEL 

0.7  0.5 

T-test 

LOEL 

N.A.  N.A. 

T-test 

LC50 

EC50 

95%  CL 

0.726  --  1 .406 

95%  Confidence  limits  0.383 

0.557 

Test  Teratogenic  Index  (Tl  = 

LC50/EC50): 

95%  Confidence  limits 

1.50  --  3.20 
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Bodic  ^ 

FETAX  Summary  Sheet _ [rest  no.  207.004  a  | 


Investigator  _ DR.  FINCH _ 


Laboratory  USABRDL _ 


Test  Start  Date:  6  FEB  95 _ 


Test  End  Date  10  FEB  95 


Test  Material 

NB  W/MAS 

Source  OSU*  || 

CAS  No.  B4 

Lot  No. 

E5 

Composition/Purity 

C6 

Solvent  B7 

Conn 

E7 

Stock 

Control 

Highost  Coneontration 


Test  No.  207-004  A 


Test  Units  (i.e.,  mg/ml)  MG/ML 


Day  0  Day  Day  2  Day  3 


Day  4 


No.  Doad  or  Malformod 

X  100  =  % 

Total  Numbor  Mortality  Eteconl  I  Malformat 

FETAX  Control  0  :  80  X  100  = _ 0%  12  I  80 

Solvent  Control  X 100  =  1 _ 


Control  Length  (mm)  9.556  isolvent  Control  l£Dgth  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  (^  0.4 


_ MALFORMATION  EXCEED  ASTM  L 

Malformation  Efecord 
0%  12  :  80  X  100  =  15.0% 

:  X  100  = 


MG/M 


Test  Material/Compound  Results 


Test 

/  1  -  - 

Mortality  Malformation 

in 

d 

1 

00 

d 

LOEL 

N.A.  N.A. 

LC50  <^^870  > 


95%  CL  0.786  0-964 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 
95%  Confidence  limits 


T-test 


T-test 


EC50 


95%  Confidence  limits  0.395 


0.549 


r  1.87 


FETAX  Summary  Sheet 


flNCH 

0O(tL^  i/\f^Qiff\^S 


Test  Material  " 


pH 


Stock 


Control 


[Highatt  Concontration 


Day  0 

Day  2 

[ogy  3  n„v  A  li 

6.9 

5.8 

7.05 

■■ 

1  1 

1  1 

7 

7.4 

- 

r^i 

7.5 

7.4 

7.1 

7.2 

No.  0«ad  or  Maiformod 

X 100  =  % 

Total  Numbor 

F^TAX  Control 


1 -  Mortality  Record 

Malformation  Record  j 

1 - -  SO-  X  100  = _ jw 

1  :  75  X  too  =  5  5^ 

I 

I 
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■Test  Material _ 

Sourca  _ 

CAS  No.  _ 

Composition/Purity 


Solvent 


FETAX  Summary  Sheet 


>1  NP _ llinve 


Test  No.  la 


Lot  No. 


Investigator 
Laboratory 
Test  Start  Date: 
Test  End  Date 


Mend!  A.  Hull 
OSU  Bantle 
14  July  1994 
18  July  1994 


llTest  Units  (i.e.,  mg/ml)  mg/ml 


No.  Doad  or  MaKormod 


X  100  =  ■" 


Total  Numbar 


Mortalitv  Record 


FETAX  Control 


Solvent  Control 


0  :  80  X  100  = 


;  X  100  = 


Malformation  Record 


0%  8  ;  80  X  100  =  10.0%l 


X  100 


[control  Length  (mm)  C20  IlSolvent  Control  l£ngth  I  mm)  J20 

Mininrium  Concentration  to  Inhibit  Growth  (MCIG)  G21 


mg/ml  | 


Test  Material/Compound  Results 


B  Tit 

Home  ftcw  i-J 


FETAX  Summary  Sheet 

^st  No.  1b 

Irsst  Material  . 

mtli 

investigator 

Mendi  A.  Hull 

Sourco  J 

Laboratory 

OSU  Bantle 

CAS  No. 

Lot  No. 

Test  Start  Date: 

14  July  1994 

Composition/Purity 

Test  End  Date 

18  July  1994 

Solvent 

Cone. 

Test  Units  (i.e.,  mg/ml) 

mg/ml 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

7 

7 

7 

7 

n 

Control 

ma 

7.4 

'  '  ■  ■ 

7.6 

Coneantration 

7.6 

7.6 

7.6 

7.5 

No.  Dmmd  or  MaHormad 

X  100  =  ’: 

Total  Numbar 

Mortality  Record 

Malformation  Record 

FETAX  Control 

0  :  80  X  100  =  0% 

8  ;  80  X  100  =  10.0% 

Solvent  Control 

;  X  100  = 

:  X  100  = 

Control  Length  (mm)  C20 


golvent  Control  Length  (mm)  J20 


Minimum  Concontratlon  to  Inhibit  Growth  (MCIG)  G21 


mg/ml 


Test  Material/Compound  Results 


^^Test^^l 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.36 

0.08 

T-test  1 

LOEL 

0.74 

0.11 

T-test__  1 

LC50 

^'0438^ 

EC50 

C  0.1 27^ 

95%  CL 

0.365 

0.526 

95%  Confidence  limits  0.101 

— - 

0.161 

Test  Teratogenic  Index  (Tl  = 

LC50/EC50): 

_ 1 

95%  Confidence  limits 

2.55  -  '  ^ 

4.63  1 

Percent 

LC 

EC 

effect 

5 

0.1902336 

0.058 

16 

0.2645562 

0.079 

50 

0.4380525 

0.127 

84 

0.7253277 

0.206 

95 

1 .0087067 

0.282  1 
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MAS  range  summary  sheets.  i,  - - ■ 

FETAX  Summary  Sheet  liestNo.  Definitive  i 


Test  Material 

NB 

linvestigator 

MENDI  HULL 

Source  SIGMA 

jLaboratory 

BANTLE  ! 

CAS  No. 

Lot  No. 

Test  Start  Date: 

1 8  July  1 994  1 

Composition/Purity 

||Test  End  Date 

22  July  1 994  1 

Solvent 

Cone. 

llTest  Units  (i.e.,  mg/ml) 

MG/ML  I 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

7.2 

7.2 

7.2 

II 

Control 

7.5 

7.5  ' 

7.6 

Highe«t  Concentration 

7.5 

7.5 

7.5 

7.5 

No.  Dead  or  Malformed 

X  100  =  ^0 

Total  Number 

Mortality  Record 

Malformation  Record 

- 

PET  AX  Control 

2  :  80 

X  100  =  2.5% 

6  : 

78  X  100  = 

7.7% 

ILas  Control 

0  :  40 

X  100  =  0.0% 

1  : 

40  X  100  = 

2.5% 

Control  Lenath  Cmm)  0.?^73*2)  1 

M.4S  Control  Lenjth  (mm) 

0. 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  1 

_ 

MG/ML 

It - - - - 

M(L'.6  -f  0,\) 

Test  Material/Compound  Results  — 

- 

LC50  1.075  ) 

EC50  (  0.166  ) 

95%  CL 

0.955 

1.210 

95%  Confidence  limits 

0.196 

Test  Teratoqenic  Index  (Tl  =  LC50/EC50); 

(  6.48  ) 

Test  rr 

95%  Confidence  limits 

5.29 

7.94 

aterial/compound  Results  wiin  iviAS 

- 1; 

LC50 

EC50  (^.169) 

95%  CL 

0795 

1.019 

95%  Confidence  limits 

0.147 

0.193 

Test  Tsratoaenic  Index  (Tl  *  LC50/EC50): 

(  5.34  ) 

195%  Confidence  limits 

4.44 

- ^  6.42 

llComparisor 

Results 

mas:no  mas 

no  mas  :  mas 

LC50 

1.194 

0.83752 

EC50 

0.984 

1.01626 

T1 

1.2134 

0.82412 
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MAS  RANGE 

FETAX  Summarv  Sheet 


est  Material 


Source 


CAS  No. 


Composition/Punty 


Solvent 


Embryos  per  Dish  = 


Dish  type:  PLASTIC 


investigator _ 


Laboratory _ 


est  Start  Date: 


est  End  Date 


est  Units  (I.e.,  mg/ml) 


Stock _ 

Control _ 

Highost  Concontration 


Day  0  Day  1  Day  2  Day  3 


Test  No.  De 


_ Mend!  A.  Hull _ _ 


_  OSU/Santle _ _ 

e:  7  Sept  1994 _ _ 


11  Sept  1994 


mg/ml 


.6 

7.55 

7.6 

7.55 

No.  Ooad  or  Malformod 

X  100  =  % 


Total  Numbar 

FETAX  Control 


Mas  Control 


Mortality  Record 
X  100  = 


Malformation  Record 
0.0%  6  :  80  X  100  = 


:  40  X  100  = 


Control  Length  (mm) 


-  ^  _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


MAS  Control  Length  (mm) 


Test  Material/Compound  Results 


EC50 


LC50  1.046  y _  _ ^  ^ 

95%  CL  0.935  - _ 1.169  95%  Confiden^BlTmits 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ 

95%  Confidence  limits  _  4.80 


Test  material/compoun 


LC50  J _  I  EC50 


95%  CL  0.116  -- _ 0.307  ||95%  Confidence  limits 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ 


esuiis  wi 


IComparison  Results 

Activated 

LC50  -  RATIO 

5.55 

95%  Confidence  limit 

3.36  9.16 

EC50  -  RATIO 

1.03 

95%  Confidence  limits 

0.80  1 .33 

Tl  -  RATIO 

0.19 

95%  Confidence  limits 

0.11  0.33 

Unactivated 


mg/ml 


fET«<  -  U.S.  *R«»  lUS  PROiECT  (OKL*..  -«RTS».,  RRTH  NR 


( 


1 
c 
E 

2  o  5 
®  5S 

m  ^  3 

2  ^  5s 
&  S  a 
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bkasad  by  ranga  selected. 


/80/^ic  ^  ^ 


Tist  No.  2^ 


-  pH -  j 

Stock  ' 


Control  ! 


Hishest  Cone 


.  FZTAX  CONTIROL-  — 

wo.  :e»o  3r  WAifarr^  X  100  = 

Total  SLjsser 


Murk.  i.  *  - 

RIC033 


C  -s, 


SoWcol  Control 
Control  Lensth  -ic^  q 

Minimum  Concentrotion  to 


y  .  fa 


j  ;  ‘-^C  X  ICO  -  2f^'^ 

I  Solvent  Control  Lensth 


test  ma 


acentrntion  to  Inhibit  Growth  (MCIG)^,^..  g/C 

/// 

TEEIAL/COMPOUND  :  ^ _ 

1  maLJORMATIUN 

MORTALii  I 


RZCCRD 

_ /:■  ■  X  ‘CO 

2-  ;  V'^X  ICO 

^  0 


:taTISTICAL  TZS' 


£C.o  - - - 

951/^  rn^fidenceTlm^*  ^ 


W  u{oi^i/{S4r  'd-~. 


^a- 


FETAX  SUMMARY  SHEET 


Tcsx  No. 


Test  Material 
Source 
CAS  No. 


Xl^ 


Lot  No. 


Compositlon/Puriiy 

Solvent 


- pH - 

Stock 

Control 

Hleliest  Cone. 

.  FIITAX  CONTROL^ 
Me.  Ofad  or  netfoi'm 
ToCAl  NLRMr 


['  JfTV^StiOltOX*  J. 

_  I _ _ J3>flT _ 

~  :  .:r~  gg  ^ _ 

Lot  No.  I . ^enltartoeu 

[  2\2^ 

Cone.  '1'^-  rV^lwU 

DAY  1  ',  DAY  2  |  DAY  3  DAY  4  [  DAY  5 

-7.r _ 7T/ _ i-'rl - 

l.g  I  l.g  I  'I  "] . . I  _ 

l.h  I  -7>  fe  I  •'/•  <7 . 


DAY  4 


DAY  5 


n  I  1 


-7.  b 


"I  .  <7 


1.  ^ 


MORTALITV: 

RECORD 


==*  malformation 
RECORD 


X  100  .  % 


_0 _ :  yp  X  100  *  ..CP _ ^  — J _ :  ..S.O_  X  100  — * 


Solvent  Control 
Control  Lencth 


:  X100-. 

Solvent  Control  Letu 


X  100* _ % 


Minimum  Concentration  to  Inhibit  Growth  (MCIG)  ^ 


TEST  MATERIAL/COMPOUND  ;  RESULTS  ^  ^/JQ 


TEST 

NOEL 

LOEL 


MOJITALITY 


MALFORMATION 


.STATISTICAL  TEST  USED 


9SY»  Confidene'e  limits 


'  -C  O-tn^/o-oTiT  J_  ^ \\ >  a 

A  . — i  o■^•i  /  J ... 

.IT  ^  /'(  ^-^o  h- f 

rr.,r.  ami,.  iTiii  c... U,m.. 

TEST  TEFUTOGENIC  INDEX  (T1  =  LCjd  /ECjo  I 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDI  (ti  -AN)  RESULTS 


CONCENTRATION 

5.5  mg/L 

2500  mg/L 


mortality 


X  10O  * 


MALFORMATION 


X  100“ 


.  X  100  « _ % 
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FETAX  SUMMARY  SHEET 


TEST  NO. 


NB 


INVESTIGATOR 


FORT 


SOURCE  IbS 

LAB 

SBL  ! 

CAS  No. 

LOT  No. 

TEST  START  DATE 

8/31/94 

COMPOSITION/PURITY 

TEST  END  DATE 

9/4/94 

SOLVENT 

CONC. 

TEST  UNITS  fi.e..  mo/mLl 

mq/mL  J 

r  --  .  . 

£H 

Stock 

DAY  1 

DAY  2 

DAY  3 

DAY  ^ 

DAY  5 

7.6 

7.6 

7.7 

7.7 

Control 

7.9 

7.9 

7.9 

7.9 

Highest  Conceatretioi 

7.7 

7.8 

7.7 

7.8 

FETAX  CONTROL 

MORTALITY 

MALFORMATION 

No.  Dead  or  Malform<  X  100 

=  % 

RECORD 

RECORD 

Total  Number 

0:80*100=0% 

4:80*100  =  5% 

Solvent  Control 

Control  Lenoth  mm 

Sovlent  Control  Length  "  Ttroi 

- 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

(.r 


TFST  MATERIAL  /  COMPOUND  :  RESULTS 

TEST 

MORTALITY 

MALFORMATION 

STATISTICAL  TEST  USED 

NOEL 

NA 

0.15/0.15 

WILLIAMS  TEST 

LOEL 

NA 

0.24/0.24 

WILLIAMS  TEST _ 

LCSO 

0.55/0.44  )  EC50  ^  0.24  /0.20  x  - 1 

95%  Confidence  limits  "^0.43^61  0.41-0.46  95%  Confidence  Urottfe:^— --all -0-27  0.18  0.22  f 

TEST  TERATOGENIC  INDEX  (Tl  «  LCSO  /  EC50 ) 


^29/2.20  ) 


posmvt  uunihul:  o 

CONCENTRATION 

MORTALITY 

5.5  mg  /  L 

2500  mg  /  L 


MALFORMATION 


78 


ETHYLENE  GLYCOL 
DATA  SUMMARY  SHEETS 
PHASE  IH-PART  3 
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Updil«U  7/28/W 


^/O  ivifi-s  ^1 


FETAX  Summary  Sheet 

Test  No.  208-0041  | 

Tpst  Material  NC  w/o  MAS 

nvestlgator 

OR.  FINCH 

‘srii  lrr^k  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

[ot  No. 

E5 

Test  Start  Date: 

IB  MAY  94 

Composition/Pirity 

06 

Test  End  Date 

20  MAY  94 

Scivent  B7 

Cone. 

E7- 

Test  Units  (l.e..  mg/ml) 

Day  0 

Day  1 

Day  2 

Day  3 

Oa^^J 

stock 

LLJ 

7.5 

B.8 

7.1 

■■ 

7.1 

Control 

■ 

7 

7.1 

7.2 

H^ghist  Conomtrotion 

7.1 

7.4 

7.1 

7.2 

D«Jd  or  Mdfornrwd 


Test  Material/Compound  Results 


X  100  =  % 

Total  Ninnetr 

=rrAX  Control 

_ _ _ _ _ , 

Mortality  Record 

MalfnrmatioQ  Record 

0  :  80  X  100  =  QZ 

2  :  80  X  100  =  2.5^ 

Solvent  Control 

•  X100  = 

X  100  =  ' 

Control  Length  (mm) 

1 0  206  ^Ivent  Control  Jafisth-  (mm)  J20 _  j 

Test 

Mortality 

Malformation 

Statistical  Test  Used  - 

NOEL 

1  78  0.75 

T-test  _ _ _ _ _ 

LOEL 

N.A.  _ 

N.A. 

T-test - - - - 1 

LC50 

1.98fi^ 

EC50 

^.102  ) 

95%  CL 

1.907  — 

2.067 

95%  Confidence  limits 

0.909  - 

1 

Test  Terotooenic  index  (Tl 

=  LC50/EC50): 

n.BO  ) 

95%  Confidence  limits 

....__ 

1.48 

—  '  ^  2.19 

■W^  WC  Vnc^ 

tiU  ^4  wo  •:>  -- 


tt-o 

./<io  (:!rt 
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FETAX  Summary  Sheet 


1 1  A 

'ih  1 


est  Material 
Source  OSU  * 


NC  w/  MAS 


CAS  No. 

B4 

Lot  No. 

E5 

Compositlon/Purlty 

C6 

Solvent 

B7 

Cone. 

E7 

Investigator  _ 

Laboratory _ 

est  Start  Date: 


‘eat  End  Dale  _ 


eat  Unita  (I.e.,  mg/ml) 


real  No.  20a-004A 
DR.  FINCH 


USABRDL 
16  MAY  94 


20  MAY  94 


Stock _ 

Control _ 

Highest  Conc#ntratton 


No.  Doad  or  Mailormod 

X  100  =  % 

Total  Numbor 

FETAX  Control 
Solvent  Control 


Control  Length  (mm)  9»574 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


Malformation  Record 


Mortality  Record  _ 


X 


X 


Ivent  Control  Length  (mm)  J20 


X  100  = 


1  CO  1  iviu 

Test 

1  Cl  lUl/  1  1^-4  - - 

Mortality  Malformation 

NOEL 

1.5  0.1 

LOEL 

95%  CL 


lalformetlon  Slatlatical  Teat  Uaed 


T-leat  _ 


T-teat _  _ 


EC50  ^  _ 

Z762  195%  Confidence  llmlta 


Test  Teratogenic  Index  (T1  =  LC50/EC50): 
95%  Confidence  llmlta 


0.802 


-JUiL 


FETAX  Summary  Sheet 

[Test  No.  208-005  X 

Itest  Material 

NC  INACTIVATE 

Investigator 

DR.  FINCH 

Isourco  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No.  E5 

Test  Start  Date: 

20  MAR  95 

Composition/Purity 

C6 

Test  End  Date 

24  MAR  95 

Solvent  B7 

Cone.  E7 

MG/ML 

pH 


ESQ 

Bm 

Day  2 

Day  3 

Day  4 

Stock 

6.9 

7.1 

7 

7 

Control 

6.8 

7 

6.9 

Highest  Concentration 

6.9 

7.1 

7.3 

L±} 

INo.  D*ad  or  Malformod 

X  100  =  % 

Total  Numbor 

IfETAX  Control 


Solvent  Control 


MALFORMATION  EXCEED  ASTM  L 


Mortality  Record 


80 


X  100  = 


0% 


X  100  = 


Malformation  Record 


8  ;  80 


X  100  =  10.0%l 


X  100  = 


OUlVWiii  ^ - — - 

Control  Length  (mm)  9.941  Ibolvent  Control  ^gth  (mm)  J20 


Minimum  Concentration  to  Inhibit  Growth  (j/ICIG)__^[^^1^^ 


MG/M 


Test  Material/Compound  Results 


Test 

Mortality 

Malformation 

Statistical  Teat  Used 

NOEL 

16.7 

1.1 

T-test 

LOEL 

IN.A. 

N.A. 

T-test 

95%  CL 

24.629 

95%  Confidence  limits  11.193  —  ****^ 

iTest  Teratogenic  Index  (Tl  =  LC50/EC50): 


1.45 


195%  Confidence  limits 


1.08 


1.96 
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f  ^  a'C  r- 


l/j  ^ 


FETAX  Summary  Sheet 

Investigator 


llest  Matoriar 

NC  ACTIVATED  || 

Source  OSU 

CAS  No.  B4 

Lot  No. 

E5 

Composition/Purity 

C6 

Solvent  B7 

Cone. 

E7 

Laboratory  _ 


est  Start  Date: 


est  End  Date 


rest  No.  208-005  ^ 
DR.  FINCH 


USABRDL 


20  MAR  95 


24  MAR  95 


est  Units  (l.e..  mg/ml)  MG/ML 


No.  Good  or  Maiformod 

X  100  =  %  I 

Total  Numbor  I 

FETAX  Control 
Solvent  Control  , 


Mortality  Record 


X 


X  100  = 


Control  Length  (mm)  9.64 _ iBolvent  ControU^gth  (^)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  /'''"'TiTs  ^ 


MALFORMATION  EXCEED  ASTM  L 


Malformation  Record 


X 


:  X100  = 


Test  Material/Compound  Results 


MG/M 


Test 


NOEL 


LOEL 


LC50 


95%  CL 


Mortality 


5.5 


N.A. 


■-'■^.852 


Malformation  |  Statistical  Test  Used 


11.1  _ T-test _ _ 


N.A.  T-test  _ 


EC50  ("^^.569 


95%  Confidence  limits  1 0.71 3 


15.379  -  18.467 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): _  <'"'^46  ) 

95%  Confidence  limits  1  -29 
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plopdll9 


Oc,...'-cV 

F'/vcH  ,  ,  , 


KETAX  Eummarv  Eheet 


Test  Material  NC  w/ 


Source  OSU _ 


CAS  No.  B4  Lot  No 


Composition/Purity  C6 


Solvent  B7  Cone. 


NC  w/o  MAS 


Investiaator 


Test  Start  Date: 


Test  End  Date 


Test  Units 


Test  No.  208-0061 
DR.  FINCH 


USABRDL 


01  MAY  95 


05  MAY  95 


/ml)  MG/ML 


Stock _ 

Control _ 

Highest  Concentration 


Day  2 


7.6 

7.1 

7.1 

7.15 

7.1 

7.1 

7.1 

7.1 

7.1 

mm 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 


FETAX  Control  _ 0  :  80  X  lUU  = 


Solvent  Control 


Control  Length  (mm  9.876 _ 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


_ Mortality  Record  I  Malformation  Record 

0  :  80  X  100  =  0%  1  :  80  X  IQQ  =  1-3% 

:  X100= 


mm)  J20  


MG/M 


Test  Materiai/Compound  Results 
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plopdll9 


FtlTAX  ijumpiary  ijheet 


il^3 


Test  Material  NC-v 


Source  OSU _ 


CAS  No.  B4  Lot  No. 


Composition/Purity  C6 
Solvent  B7  Cone 


NCWo  MAS 


Investigator 


Laborato' 


Test  Start  Date: 


Test  End  Date 


Test  Units 


_ [[Test  No.  208-006A 

DR.  FINCH 


USABRDL 


01  MAY  95 


05  MAY  95 


/ml)  MG/ML 


No,  Dead  or  Malformed 

X  100  =  %  _ 

Total  Number  ______ 

FETAX  Control  _ 0 


Solvent  Control 


Control  Length  (mm  9-523 


_ Mortality  Record  I  Malformatio 

0:  80  X1Q0=  0%|  2:  SQ 

:  X  100  =  _ 


Solvent  Control  Length  (mm)  J20 


Malfomation^Record^^^^^^^^^^^^ 
no/n  2  :  80  X  100  =  2.5% 

:  X  100  = 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


Test  Material/Compound  Results _ 

"  "  [statistical  Test  Used 


NOEL 


LOEL  N.A.  _  N.A.  — 


LC50 

95%  CL  16.589 _  30.431 


Test  Teratogenic  Index  (Tl  =  LC50/EC50 


95%  Confidence  limits 


ECSeC  11.468  J 


95%  Confidence  limits 


10.893 


.96 

pn 

- 
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FETAX  Summary  Sjpe 


Chemical  Code: 

NC 

Compound: 

Ethvlene  Glycol 

Test  No.: 

10 

Source: 

Investigator: 

Mendi  A.  Hull 

CAS  No.: 

107-21-1 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

23H0252 

Start  Date: 

3-Jan-95 

Glass  /  Plastic 

Plastic 

End  Date: 

7-Jan-95 

Microsome  lot  No.: 

JRR101 

Test  Units: 

mg/mL 

* 

%  Mortality 

%  Matfc 

jrmation 

FETAX  Controls 

8.^  ■ 

FETAX  AB  Controls 

MAS  Controls 

* 

>c__ 

-€r 

CvdoohosDhamide  _ 

Positive  Control 

lOo 

• — 

Negative  Control 

30 

WithouUbe>Metabolic  Activation  System 

LC50  ( 

ou>  J 

EC50 

^0.24  ^ 

95%  Cl  ^ 

95%  Cl 

/ . 

Tl 

M  L.  l  L7  V  ' 

95%  Cl  ^ 

With  the  Metabolic  Activation  System 


LC50  < 

EC50 

0<?.55  ,  ' 

95%  Cl 

95%  Cl 

6.34 -/4^0 

A  J  n  /  i 

IS 

Tl 

95%  Cl 

Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  Summary  Shei 


Tt 


Chemical  Code: 

NC 

Compound: 

BSmBHI 

11 

Source: 

Investiqator: 

Mendi  A.  Hull 

CAS  No.: 

107-21-1 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

23H0252 

Start  Date: 

3-Jan-95 

Glass  /  Plastic 

Plastic 

End  Date: 

7-Jan-95 

Microsome  lot  No.: 

M10 

Test  Units: 

mo/mL 

%  Mortality 

%  Malfc 

)rmation 

FETAX  Controls 

O 

HHS 

l4S 

FETAX  AB  Controls 

/.2^ 

X 

8.^ 

MAS  Controls 

O 

Cvcloohosphamide  -  - - — i 

Positive  Control 

/  DO 

Negative  Control 

^5' 

Without  the  Metabolic  Activation  System  - - 

LC50  ^ 

EC50 

95%^€l - - 

95%  Cl 

'7-.4 

MCI  ^  =  / 

5^ 

Tl 

C  2.0^  J 

95%  Cl 

With  the  Metabolic  Activation  System 


LC50 

EC50 

95%  Cl 

95%  Cl 

S.Id7-B.40 

k  j  f  -- 

.<-7 

Tl 

C7. 01 ) 

_  /M  C  ( C:7  i 

95%  Cl 

Cl  =  Confidence  Interval 
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FETAX  Summary  She^  ^ 


Chemical  Code: 

NC 

Compound: 

12 

Source: 

Investigator: 

Mendi  A.  Hull 

CAS  No.: 

107-21-1 

OSD  /  Bantle 

Lot  No.: 

23H0252 

5-Jan-95 

Glass  /  Plastic 

Plastic 

9-Jan-95 

MicrOsome  lot  No.: 

JRR101 

mg/mL 

%  Mortality 

%  Malfc 

)rmation 

FETAX  Controls 

6 

XjS,- 

FETAX  AB  Controls 

MAS  Controls 

7.  S' 

xz 

\/h 

S-S  1 

-X 

/--z. 

Cvdoohosphamide 

Positive  Control 

—  —  — 

1  r  o 

-  - 

— 

Negative  Control 

- “ 

/  CO 

—  —  — ^ 

Without  the  Metabolic  Activation  System 


LC50 

EC50 

— - 

95%  Cl _ 

^SSSBEBi 

95%  Cl 

4.S9  -23 Ala 

X ur/6  - 

/cC 

Tl 

rh-Q^) 

_ X 

95%  Cl 

- 

With  the  Metabc 

)lic  Activation  Sy 

stem 

LC50  X 

EC50 

95%  Cl  _ _ 

95%  Cl 

A-.Z'f  '  21-45 

Tl 

95%  Cl 

Cl  =  Confidence  Interval 
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PROJECT  (OKLA01-RSTS01)  RESULTS  WITH  NC 


( 


*0 

5 

u 

% 
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o 
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FETAX  SUMMARY  SHE^T 


I  Test  MaterinI 

1 

\ 

] 

1 

CAS  No. 

Let  No.  ] 

CompositioQ/Purity  j 

Solrent 

Coac.  1 

In:  Slzr:  Data  ^ 


7rtC  £rd  Oa:* 


i^n 


-  pH  — 

Stock 


DAY  1 


1.  1 


1.1 


( 


•7;  3 


7.7 


=».  FZTAX  CONTROL-.  .  MORTALITY  .  ^ 

!  RZCORD 

HO.  ^  ^  - — 

Totjl  Mu=«r  ^  V  3  <4  '% 

S^frot  Conirsl  /^'/4S  |  ^  X  ^CO  •  _LI— ^ 

Control  Length  mm  ]  Solvent  Controi^^>>cfrg 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  /  /  ^ 


X  iOO  =  Ys 


Coatrol  I 


Highest  Cone.  j 


DAY  4 


7  7 


7,  1 


MALFORMATION 

RECORD 


S^oJjtfrnt  Control  /^'/4 

A', 

Control  Length  ^  mm 


j_:  Xteo^  ‘V'  I  X ’CO  =  _J: 

^  X1CO-  n  I  icx)  =  _s: 

olrent  Control ^^L»»gffn~  ~  '  ^ 

( I^L4  ^  «.‘  Ar/IS'  •  6.  7 


TEST  MAT5HIAL/C0MP0UND  :  REaULicj 


mortality 


ORMA 


OE 

L  1 

/f. 

_u. 

^  ai.  %• 

95^8 


-  5 1 .  ^ 

^****'*^*  mJS  ?<.-.<^s--  a7  5fe 


TEST  TEHaTOGZNIC  INDEX  (TI  »  LC  ;a  /EC 


STATISTICAL  TEST  LSiD 


POSITIVE  CONTROL;  5  AMINONICOTINAMIDE  (6-AN)  RESULi  5 

— I  \inaTALITY  I  malformation 


CONCENTRATION 


5-5  3jg/L 


2500  ae/  L 


MORTALITY 


X  ICO  » 


CO 


X  ICO  =« 


FETAX  SUMMARY  SHEET  ^  |  1 

I  TEST  NO.  2  I 

(test  material  nc 

INVESTIGATOR 

_  PORT  (  1 

ISOURCE  -  1LS 

LAB 

SBL  1 

IcAS  No. 

LOT  No. 

TEST  START  DATE 

8/24/94  j 

fcOMPOSmON/PURriY 

- 

TEST  END  DATE 

8/28/94 

IsOLVENT 

CONC. 

TEST  UNITS  fl.e..  mo/mU 

mq/mL  I 

£H 

0AY 1 

^  DAY  2^ 

DAY  3  ' 

DAY  4 

rsirri 

1  Stock 

7.5 

7.5 

75 

.  T.5 

1  Control 

7.9 

7.8 

7.8 

1  7.8 

_ 

1  Higbaat  Coneantratiof 

7.7 

7.7 

78 

7.7 

FETAX  CONTROL 

No.  Dead  or  Malfofitw  X  100  «  % 
Total  Numbar 


MORTALITY 
~  RECORD 


0:80*100-0% 


^MALFORMATION 
RECORD 
0:80*100=0% 


I  Solvont  Control 


t Control  Length  mm  |$ovlent  ConMOfLan^ 

Mln|mum^ncantrMion_^_Jnhittt^^rowth_JMCl^^^_^^^_V£f_2.^^_2,J_^^^^ 


Z1 


1  TCST 

MORTAUTY  MALFORMATION 

STATISTICAL  TEST  USED  i 

NOEL 

NA  .4.(  _  _ _  NA 

FAILED  ASSUME  I 

^uaiiivt:  wuninwu:  o  AMin% 

CONCENTRATION 

jniVaU  1  irVMItVIUC  l  w  —  'Rra  / 

MORTALITY 

MALFORMATION  1 

1  5.5  mg  /  L 

1  2500  mg  /  L 

-  ..  .J 
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FETAX  SUMMARY  SHEEi 


Tesi  No.  ^ 


Test  Mitenal. 


IrrwstiOAtor 


Pot  ^ 


CAS  No. 


Compositioa/Puriiy 


Soireat 


Lot  No. 


Cone. 


Test  StArc  94tt 


Test  Uniis  (!.•.,  ag 


Control 


^•1 


DAY  4 


SoJreat  Coouot 


Control  Length 


0  •  STO  'i.  '-CO  »  O  ^  I  3  :  .S.9_  X  ICO  a  ! 


4-0  X  100 


Solveai  Cootrol  Leatth 


3^  X  ic» 


Minimun  Coocentratioa  to  Inhibit  Growth  (MCIC) 


test  material/compound  :  RESULTS 


mortality 


malformation 


STATISTICAL  TZST  USiD 


95^»  Confidence  Limits 


95%  Confidence  Timiis  _ 

TEST  TERATOGENIC  INDEX  (TI  “  LC  50 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (5-AN)  RESULT^ 


CONCENTRATION 


5>S  me/L 


mortality 


X  100 


malformation 


X  ICO 


1500  c&e/  L 


X  ICO 


93 


GLYCEROL 


DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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FlNC^i-r  ■  i-  ^  A 


FETAX  Summary  Sheet  _  INstNo.  211-002X 


Test  Mater 

cl  - 

NO  w/o  MAS 

nvestigator 

DR.  FINCH 

Source 

osu  - 

Laboratory 

USA3R0L 

CAS  No. 

34 

lot  No.  E5 

Test  Start  Date: 

06  MAR  95 

Iccmpcsition/Purity 

06 

Test  End  Date 

10  MAR  95 

Solvent 

37 

Cone.  E7 

Test  Units  (i.e..  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4  | 

Stock 

6.9 

7.1 

7 

6.9 

7 

Control 

■ 

7 

7.15 

7.3 

Highost  Concantration 

6.9 

7.3 

7.5 

7.1 

|No.  Dead  or  Malformad 

X  100  =  % 

Total  Numbar 

HFETAX  Control 


Solvent  Control 


MAI  FORMATION  EXCEED  ASTM  UMITS 


Mortality  fecord 


0  :  80 


XlOO  = 


0% 


X  100  = 


Control  Length  (mm) _ 10.012 


MalformatioQ  Record 


80 


X  100  =  8J1 


X  100  = 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


Isolveat  Cootrol  (mm)  J2Q 
15 


7 


MG /ML 


Test 

1  Mortality  Malformation 

Statistical  Test  Used 

NOEL 

1  15  10 

T-test 

LOEL 

La.  N.A. 

LC50 
95%  CL 


11.662 


EC5Q  7  11.097 
******  lb  5%  Confidence  limits 
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5  fri 


FETAX  Summary  Sheet 

fTestNo.  211 -002 /\ 

Test  Material 

ND  w/  MAS 

Investigator 

OR.  FINCH 

Source  OSU  - 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No.  ES 

Test  Start  Date: 

06  MAR  95 

Composition/Purity 

C6 

Test  End  Date 

10  MAR  95 

Solvent  B7 

Cone.  E7 

Test  Units  (I.e.,  mg/mO 

MG/ML 

EERQ 

mm 

Day  2 

Day  3 

Dayd! 

Stock 

6.9 

7.1 

7 

6.9 

Hi 

7 

Control 

7 

7.15 

7.3 

Highe«t  Conoantrat^  _ 

7.1 

7 

7.4  1 

Na  Daad  or  Molformod 

X 100  =  % 

Total  Numbar 

FETAX  Control 



Mortality  Record 

Malformation  Record  I 

4  :  80  X  100  =  5% 

4  :  76  X  100  =  .  5.3% 

Solvent  Control 

:  X  100  = 

:  X  100  =  1 

Control  Length  (mm) 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  N/A  /  ^ - MG^ 

Test 

Mortality  Malformation 

Statistical  Test  Used 

NOEL 

10  10 

T-test 

LOEL 

N.A.  - V  N.A. 

LC50 
95%  CL 


ECSO  10.582 


5%  Confidence  llmite 


8.893 


— 

195%  Confidence  limits  0.86 

1.36 
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Jl^cfCJLT^ 


FETAX  Summary  Sheet 


ij'i  0  5  K  7- 

llest  No.  2 11 -00  S'!  || 


esf  Material 


curae  •  OSU 


ND  w/o  MAS 


:aS  No.‘  34  iDt  No. 


Compcsition/PLrity  06 


nvestigatcr 


aborator/ 


DR.  RNCH 


USABRDL 


10  MAR  95 


Icontrol  Length  (mm) _ 9.793 _ 


inimam  Concentration  to  Inhibit  Growth  (MCIG) 


olvent  Cbatrol  Length,  (mm)  *  J20 


(  15 


MG/ML 


Test  Material/Compound  Results 
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FETAX  Summary  Sheet 


Investigator 


Fi/vcH 

fteatNo.  211-003^ 


rr  cr 


Ireat  Material- 

NO  w/  MAS 

Source 

osu 

CAS  No. 

B4 

Lot  No. 

E5 

Icompositlon/Purlty 

C6 

Solvent 

B7 

Cone. 

E7 

Laboratory _ _ 


eat  Start  Date: 


eat  End  Date _ 


eat  Unita  (I.e.,  mg/ml) 


DR.  FINCH 


USABRDL 


06  MAR  95 


10  MAR  95 


MG/ML 


Stock 


Control 


Highest  Conmntnitlon 


No.  Good  or  Molfonmod 

X  100  =  % 

Total  Numbar 

FETAX  Control 


Solvent  Control 


Mortality  Record 


X 


X  100  = 


Control  Length  (mm) _ 9.992 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


Test  Material/Compound  Results 


Mortality  Malformation 


10  10 


MALFORMATION  EXCEED  AST 


Malformation  Record 


X 


:  X  100  = _ 


(mm)‘  J20 


'  MG/M 


Statlatical  Teat  Uaed 


T-teat 


EC^  11.255  J 


******195%  Confidence  Hmita 


3.331  “  cor 

Teat  Teratogenic  Index  (Tl  =  LC50/EC50)! 
95%  Confidence  llmita _ 


7.387 
0.55  ) 
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fine  hCc  'uci 

s  iM  !A  J*  ff-  ^ 


-  FETAX  Suromary  Sheet  Test  no.  211-004  inacti 


iTest  Materiaf 

ND  ofo 

orN<\^ 

Investigator 

DR.  FINCH 

Isource  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

lot  No. 

E5 

Test  Start  Date: 

13  MAR  95 

Composition/Purity 

C6 

- 

Test  End  Date 

17  MAR  95 

Solvent  B7 

Cone. 

E7 

Test  Units  (I.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4  | 

Stock 

6.9 

6.8 

6.8 

6.8 

HI 

Control 

6.9 

6.8 

6.9 

6.9 

Highost  Concantration 

6.9 

6.9 

6.9 

7 

No.  Ooad  or  Malformad 

X  100  =  % 

Total  Number 

Mortality  Record 

MalformaUon  Record 

FETAX  Control 

0  :  ^ 

X  100  =  0% 

5  :  80  X  100  =  6^ 

Solvent  Control 

X  100  = 

X  100  = 

Control  Length  (mm) 

9.91 

Solyent  Control  Lepi^  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  f  8 

MG/M 

/  Oyoa-  /9MM 


Test  Material/Compound  Results 


Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

16 

10 

T-test 

LOEL 

N.A. 

N.A. 

T-tesL  - — ^ 

LC50 

(^7.156^ 

EC50  r  11.351 

95%  CL 

^6.360 

- 

17.991 

95%  Confidence  limits  10.545 

'■i[ . 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ ,  1-51 


95%  Confidence  limits  1 .38  “ _  1-65 
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-  FET AX  Summary  Sheet  [T*tNo.  jii.oo4A 

Test  Material  ND  ACTIVATED 

Investigator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Tost  Start  Date:  1 3  MAR  95 

Composition/Purity  C6 

Test  End  Date  17  MAR  95 

Solvent  B7  Cone.  E7 

Test  Units  (I.e.,  mg/ml)  MG/ML 

pH 


Day  0 

Day  1 

Day  3 

E^O 

Stock 

6.9 

6.8 

6.8 

6.8 

Control 

6.9 

GO 

CO 

6.9 

Highest  Concentration 

6.9 

7.1 

7 

■n 

|no.  DMd  or  Molformod 

X  100  =  % 

Total  Numbor 

IfETAX  Control 


MALFORMATION  EXCEED  ASTM 


Solvent  Control 


Control  Length  (mm)  9.447 
Minimum  Concentration  to  Inhibit  Growth  (MCIG)  N/A 


1  Test' 

Mortality  Malformation 

Statistical  Test  Used 

iwrnm 

o 

CM 

T-test 

LOEL 

N.A.  N.A. 

T-test 

LC50 

EC50  10.438  ) 

1  95%  CL  ''I2;6r6  -  14.012 

95%  Confidence  limits  6.346  —  ****** 

fjest  Teratogenic  Index  (Tl  —  LC50/EC50); 


r  1.28 


195%  Confidence  limits 


0.78 


2.11 
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'chemical  Cod^ 


Compound: _ 


Source: _ 

CAS  No.: 

Lot  Ho.: _ _ 


Glass  /  Plastic 
Microsome  lot  No.: 


FETAX  Controls 
FETAX  AB  Controls 
MAS  Controls 


Cyclophosphamide 

I  Positive  Control 
Negative  Control 


FETAX  Summary  Sher  C ' 


N  t 

/v\.p,s 


ND 


Glycerol 


Sigma 

56-81-5 

34H0307 


Plastic 

JRR101 


Investigator: 


%  Mortality 


Mendi  A.  Hull 


Ba 


Start  Date: 

10-Jan-95 

End  Date: 

14- Jan-95 

Test  Units: 

ma/mL 

%  Malformation 


■S 


/O.  b 


2S.b 


Cl  =  Confidence  Interval 


FETAX  Summary  Shee 


Chemical  Code: 

ND 

Compound:  - 

Glycerol 

Test  No.: 

4 

Source: 

Siqma 

Mendi  A.  Hull 

CAS  No.: 

56-81-5 

1999 

OSU  /  Bantle 

Lot  No.: 

34H0307 

Start  Date: 

21-Feb-95 

Glass  /  Plastic 

Plastic 

End  Date: 

25-Feb-95 

Microsome  lot  No.: 

A12 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

FETAX  Controls 

MAS  Controls 

(c.l 

lO 

7.5 

2^-Lo 

Cyclophosphamide 

Positive  Control 

Negative  Control 

ICO 

— 

o 

/7.  1 

Results 

WlthoijUheiid.etabolic  Activation  System  - - 

LC50 

EC50 

95%  Cl 

iq  IS-?2.5Z 

95%  Cl 

q .  .  26 

Control  length 

i.COb  cir\ 

Tl 

•'  1.6^) 

MCIG 

/ 

WittUha^etabollc  Activation  System  _ _ 

LC50 

EC50 

(  /(.37  ) 

95%  Cl 

gAiMBi 

95%  Cl 

10.  2S-_12  .  (ch 

Control  length 

ow. 

Tl 

MCIG 

95%  Cl 

_ _ \ 

FETAX  AB  =  FETAX. 
MAS  =  Metabolic  Act! 
Cl  =  Confidence  Inter 

antibiotic  solution 
vation  System 
val 
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Reviewed  by:. 


Chemical  Code: 

ND 

Comoound;  - 

Glycerol 

Source:  . 

Sigma 

CAS  No.: 

56-81-5 

Lot  No.: 

34H0307 

Glass  /  Plastic 

Plastic 

Microsome  lot  No.: 

All 

FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


FETAX  Summary  She  '' 


Test  No.; 


Laborato 


Start  Date: 


End  Date: 


%  Mortality 


2.5 


b.5 


O 


Mendi  A.  Hull 


OSU  /  Bantle 


23-Feb-95 


27-Feb-95 


mg/mL 


%  Malformation 


1.1 


1D.6 


J  IW^^I  IW-i  1  11'— W 

Positive  Control 

loo 

Negative  Control 

o 

Results 


Without  the  Metabolic  Activation  System 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  -  U  S.  ARMY  ILS  PROJECT  (OKLAOl-RSTSOt)  RESULTS  WITH  NO 


\ 
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FSTAX  SUMMARY  SHE 


Ttsi  .No 


Test  MAteri^l  f) 
Source  ^  I— ^ 


CAS  xNo. 


Lot  No. 


position/rurity 


%iL. 


:t4t  3»ci 


tz  ^^A  3ac« 


ti  (i.t.,  a;/air  ft 


%  fv/o 


-  pH - 

Stock 


Control 


7.  ? 


1  .  lo 


7.f 


*7  7 


DAY  j 


DAY  ■» 


DAY  0 


l.r  i  7-^ 


“7.2'  7 


7  3  X  tco  »  <3 


X  ICO  =  Q 


\Q^ 


llSUi 


?//n/lh 


PEST  material/compound  :  RESULTS 


mortality 


MALFORMATION 


5TATISTICA 


95y»  Coafideoce  limtti  l  [U-—  i  >7_2:^  _ 

>1  TKST  teratogenic  index  (TI  LC  io  /EC,a  ) 


POSITIVE  CONTROL.  5  ^MIMnNICOTINA.VIIDE  (5-AN)  RESULTS 

I  mortality  I  MALFORMA 

CONCZNTRATION  I  MORTALITY  | 


5.5  ac/L 


2500  ot/L 


X  100  » _ % 


X  ICO  • 


X  1CO 


I 


rETAX  SUMMARY 


sheet 


Teit  Nq.  n 


Test  .VUtenal 


Source  'J' 


CAS  No. 


Lot  .No 


Catnposition/Purity 


T«e  St*rt  8»ct  _  /  _ 

1/7 


t%i  £rti  D4t«  q  j 


DAY  3 


Highest  Coac. 
fZTAX  CONTROL: 

uo.  or  Hot f oi'e»o 


1  -T  I  /  '  * 

=,«*  mortality 
R£CORD 


MALFORMATION 

RECORD 


X  100  a  ^'3 


To:»l  xusMr 


Control 


Control  Length 


-7^  .  ^  YYftT  .2.r^  O  •■  ^g'  xico-_£ 

o  3.,_:  J^X  1C0=Xti3 


SoUeot  CoDtroi  Length  ®» 


Mintmutn  Concentration  to  Inhibit  Growth  (.MCIC) 


test  material/compound  :  RESULT^ 


.sialformation 


STATISTICAL  TIST  USZD 


95%  Confidence 


■I  TTST  TEHATPCZNIC  INDEX  (TI  =  LC  tp  /ECsq  )/]  1  ,H  S  0(^ 


POSl 


,ITIVE  CONTROL:  6  AMINONICQTINAMIDE  (5-AN)  RESULTS 

CONCENTRATION  (1  MORTAHir  ^ 


FETAX  SUMMARY  SHEEi 


Ttu  No. 


Tesi  .VUterial  ^ 


Source  LlT 


CAS  No. 


Lot  .No 


DAY  5 


Control 

Control  Length  oi 

Mininiuai  Concentration  to 


•  SO  X  ICO 


Zl  :  17  X  ICO  =  - 


O  ,  4-nxioo»  u_%  i-:a-  ■  ^Y_x  ico  = 

I  baleen  tC^  trol  Length^,,,  — ^oa>  cj  Ul  _ 

th  (MciG)  Jo.^i  !  o^it  I  (M  '' 


Inhibit  Growth  (MCIG)  fO'  ^ 


test  material/compound  ;  RESULTS 


MALFORMATION 


STATISTICAL  TZST  US  ZD 


EC.0  t 


95V*  Confidence  Limits 


95V»  ConfTIence  limits  .  ^ _ 

II  'tttst  teratogenic 7nDEX  (TI  ^^LCsq/ECsq)  )( 


POSITIVE  CONTROL:  6  AMINQNICOTINAMIDE  (6-AN)  RESULT^ _ 

II  mortality  '  I  malformation 

concentration  mortality 


X  ICO' 


SODIUM  lODOACETATE 
DATA  SUMMARY  SHEETS 
PHASE  ra-PART  3 
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s 

s 

? 

I 

« 

1 


5  ^ 


°  t 


b  i 


b  w 


u 


b 
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s 


b  S 


b 


b  ^ 


I  a 


b  i\ 

ib 
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§  . 
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odd 


odd 


to 
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<  S 
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I  1 
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Updated  9/21/96 


FETAX  Summary  Sheet  [ 

Test  No.  21 4-001 X  i 

Test  Material 

NE  W/O  MAS 

Investigator 

DR.  FINCH 

Source  B5  . 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

03  APR  95 

Composition/Purity 

C8 

Test  End  Date 

07  APR  95 

Solvent  B7 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

pH 

Stock 

7 

7.05 

7.05 

7 

Control 

.  6.85 

6.9 

6.9 

■09 

Highest  Concentration 

7.1 

7.15 

7.2 

7.15 

No.  Doad  or  Malformed 

X  LOO  =  % 

MALFORMATION  EXCEED  A 

Total  Number 

Mortality  Record 

Malfonmtiori  Efecord 

-  i 

FETAX  Control 

3  : 

80 

X  100  = 

4% 

9  :  ZZ 

X  100  = 

1 1 .7% 

Solvent  Control 

:  X  100  = 

:  X  too  = 

Control  Length  (mm) 

9.932 

Solvent  Control  Length  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

^  0.01^ 

MG/M 

Test  Material/Compound  Results 

Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

N.A. 

0.2 

T-test 

LOEL 

N.A. 

N.A. 

T-test 

LC50 

jBBM 

95%  CL 

0.007 

_ 

0.081 

95%  Confidence  limits  0.1 10 

0.21 1 

— 

Test  Teratogenic  Index  (Tl  = 

LC50/EC50): 

^  0.16 

95%  Confidence  limits 

0.04 

- 

0.56 
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FETAX  Summary  Sheet 


f,NCr] 

aJ^J  ^  ^  fAfSlr 

N'est  No.  214-001  ll 


Test  Material 

NE  W/MAS 

Investigator 

DR.  FINCH 

Source  B5 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No.  E5 

Test  Start  Date: 

03  APR  93 

Composition/Purity 

C6 

Test  End  Date 

07  APR  95 

Solvent  B7 

Cone.  E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Stock 


Control 


Highest  Concentration 


Day  1 

Day  2 

Day  3 

7.05 

7.05 

7 

6.85 

6.9 

6.9 

6.9 

6.8 

6.8 

Day  4 


No.  Daad  or  Maiformad 

X  100  =  % 

Total  Number 

FETAX  Control 
Solvent  Control 


Mortality  Record 

X  100  - _ 5% 

X  100  = 

Solvent  Control  Len^t 


_ MALFORMATION  EXCEED  ASTM  LIM' 

Malformation  Record 
5%  22  :  76  X  100  -  28.9% 

:  X  100  = 


Control  Length  (mm)  9.041  ipolvent  Contro 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  N/A 


MG/M 


Test 

Mortality  Malformation 

Statistical  Test  Used 

NOEL 

N.A.  0.01 

T-test 

LOEL 

N.A.  N.A. 

T-test_ - ^ 

r  0.007 


EC50  -  Q.01  ty 
95%  Confidence  limits 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ 

95%  Confidence  limits  0.02 


0.001 
.  0.67 


0.100 


22.97 
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i'L'TAX  Nummary  b’heet 


Test  Material 
Source  OS 
CAS  No.  B4 


NE  w/o  MAS 


Lot  No. 


Composition/Purity  C6 


Solvent  B7 


Investigator _ 

Laboratory _ 

Test  Start  Date: _ 

Test  End  Date _ 

Test  Units  (i.e.,  mg/ml) 


P.NCrl 

[Test  No.  214-0021 

DR.  FINCH _ 

USABRDL _ 

24  APRIL  95 _ 

28  APRIL  95 _ 

MG/ML 


Stock 

Control 


IlHighest  Concentration 


Day  0  I  Day  1  Day  2  |  Day  3 
l\  1 _ 7  7.05 

■  6.9  6.9  6.9 

7.2  7.1 1  7.2 


Day  4 


No.  Dead  or  Malformed 


X  100  =  % 


Total  Number 


FETAX  Control 
Solvent  Control 
Control  Length  (mm 


10.09 


Mortalilv  Record 


X  100  = 


Malformation  Record 
5  :  78  X  100  = 


Solvent  Control  Length  (mm)  J20 


Minimum  Concentration  to  Inhibit  Growth  (MCIG)/ NONE 


X  100  = 


MG/M 


Test  Material/Compound  Results 


NOEL 


Mortalih 


Malformation  Statistical  Test  Used 


LOEL  In.A 
LC50  Ti 


T-test 

T-test 


95%  CL 


0.034 

"aoiT 


EC50 


0.300 


0.089  95%  Confidence  limits 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 
95%  Confidence  limits _ 


0.009 


9.887 
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'  FhiTAX 

::;ummary 

yheet 

Test  No.  214-002A 

Test  Material 

NEW/  MAS 

Investigator 

DR.  FINCH 

Source  OSU 

- 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

24  APRIL  95 

Composition/Purity 

.  C6 

Test  End  Date 

28  APRIL  95 

Solvent  B7 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Dav  3 

Day  4  | 

Stock 

7 

7 

7 

7.05 

Control 

6.9 

6.9 

6.9 

6.9 

Highest  Concentration 

im 

7 

7 

7.2 

’  6.95 

No.  Dead  or  Malformed 

X  lOO  =  % 

MORTALITY  EXCEEDS  ASTM  LIMITS 

MALFORMATION  EXCEED 

Total  Number 

Morlalilv  Record 

Malformation  Record 

FETAX  Control 

28  :  80 

X  lOO  =  35% 

10  :  52  X  100  =  — 

Solvent  Control 

:  X  lOO  = 

:  X  100  = 

Control  Length  (mm 

9.114 

Solvent  Control  Length  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  fiOHE 

/  MG/M 

t^“7c 


Test  Material/Compound  Results 


1  Test 

jMortality  Malformation 

Statistical  Test  Used 

1  NOEL 

1  0.05  0.05 

T-test 

1  LOEL 

In.a.  n.a. 

T-test  J 

0.024 


95%  Confidence  limits 


0.000 


U.UU^  -  W.w-rw  - —  - . 

||Test  Teratogenic  Index  (TI  =  LC50/EC50): 

<r^Xo  qcu) 

||95%  Confidence  limits  0.00 

****★★■*★* 
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p  IfJC  fi 


■  KKTAX  Summarv  i:)heet  lestNo.  214-0031 . 

R/laforial  NE  W/O  MAS 

Investigator  DR.  FINCH 

inures  OSU 

Laboratory  USABRDL 

CAS  No-  B4  Lot  No.  E5 

Test  Start  Date:  24  APRIL  95 

rnmrjn<;ition/PuritV  C6 

Test  End  Date  28  APRIL  95 

Solvent  B7  Cone.  - ET - - 

Test  Units  (i.e.,  mg/ml)  MG/ML 

DayO 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

7 

7 

7 

7.05 

iMili 

Control 

6.9 

6.9 

6.9 

6.9 

Highest  Concentration 

■ 

7.2 

7.1 

7.2 

7^ 

Ino.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

IfETAX  Control 


Solvent  Control 


Control  Length  (mm 


Mortalilv  Record 

Malformation  Record 

0-80  X  100  = 

5  ■  80  X  100  =  6.3% 

X  100  = 

li/-.  .  1  n  _  1  1 _ 

X  100  = 

U  /mm\  100 

MG/M 


1  esi  IV 

Mortality  Malformation _ 

Statistical  Test  Used  - 

1  est 

Mr^ci 

n  05  0-^ 

T-test  _ J 

INIUCIL- 

1  roPi 

M  A  N.A. 

T-te5t — . - 1 

1 

- - -  T 

:5  442") 

EC50  ('  ,-a-74Qy _ _ _ 4 

95%  CL  0.246 

5.5%  Confidence  limits  0.657 — :::: — 

95%  Confidence  limits 


0.33 


1.08 
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•  I'tiTAX 

::’ummary 

Test  No.  214-003A 

Test  Material 

NE  w/  MAS 

Investigator 

DR.  FINCH 

Source  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

24  APRIL  95 

Composition/Purity 

C6 

Test  End  Date 

28  APRIL  95 

Solvent  B7 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

ma 

isn 

SQ^Bli 

Stock 

7 

7 

7 

7.05 

Control 

||S|1| 

6.9 

6.9 

6.9 

7 

7 

7 

■  •  7 

No.  Dead  or  Malformed 


X  100 

Total  Number 

FETAX  Control 


Solvent  Control 


Mortality  Record 

Malformation  Record 

O 

00 

o 

X 

s 

II 

I? 

2  ;  80  X  100  -  2J% 

:  X  lOO  = 

- - - — II 

:  X  100  = 

Control  Length  (mm  9.719 


Solvent  Cclnlrol  Length  (mrnN20__^ 


Minimum  Concentration  to  Inhibit  Growth  (IVtCIG)/NONE 


MG/M 


Test  Material/Compound  Results 


Mortality  Malformation 

Statistical  Test  Used 

[ 

MOFL 

0.01  0.2 

T-test 

N.A.  N.A. 

*^^*^*^ - ^ 

/  0.113  \ 

EC50  1  ^392  ]  -J 

95%  CL 

o 

o 

95%  ConkSence  limits  0.021  —  ««*•**•  j 

- - - ^ -  - - - - A  II 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ [j  05  qq~4 

95%  Confidence  limits  Q  QO  "  — 
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‘chemical  Code: 


Compound:  - 


Source:  ■ 


CAS  No.: _ _ 


Lot  No.:  _ 


Glass  /  Plastic 


Microsome  lot  No.: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Cyclophosphamide 
Positive  Control 
Negative  Control 

Results 


LC50 


95%  Cl  _ _ 


Control  length 


MCIG 


FETAX  Summary  Shee 


Sodium  lodoacetate  |Test  No.: 


Sigma  _ 


Laborato 


Start  Date: 


/3  ^  ^  “ 


Plastic 


A11 


Test  Units: 


%  Mortality 


O 


O 


o 


Mendl  A.  Hull 


OSU  /  Bantle 


6-Mar-95 


10-Mar-95 


mg/mL 


%  Malformation 


).23 


6.0 


lOO 

— 

5 

the  Metabolic  Activation  System  _ 
'  EC50  I 


95%  Cl 


T 


95%  Cl 


0.3  2-  3.38 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  Su 

mmaryShe  ^  ^ 

Chemical  Code: 

NE 

- - 1 

Comoound: 

Sodium  lodoacetate 

essi^h 

3 

Source: 

Siama 

Mendi  A.  Hull 

CAS  No.: 

Laboratory: 

OSU  /  Bantle 

Lot  No.; 

Start  Date: 

14-Mar-95 

Glass  /  Plastic 

Plastic 

End  Date: 

1 8-Mar-95 

Microsome  lot  No.: 

mt  AB 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

FETAX  Controls 

MAS  Controls 

-7.5 

8. 1 

l6 

1. 5 

lO 

l(^.^ 

Cyclophosphamide 

Positiv6  Control 

lOO 

■ — 

Negative  Control 

1.6 

ic.?^ 

Results 

Without  the  Metabolic  Activation  System —  - 

LC50  C 

{Ld  J 

EC50^ 

klc^  ) _ 

95%  Cl 

D.l\  -  o.2M> 

95%  cr 

• - 

Control  Isnoth 

1  -x 

Tl 

_ _ _ - 

MCIG  C 

_ -.L 

95%  Cl 

With  the  Metabolic  Activation  S 

vstem 

LC50  / 

EC50 

r''  0.15  ^  1 

95%  Cl  ^ 

95%  Cl 

■  II  1  I  ■  II  1  M 

Control  lenath 

Tl 

^  0.31.  ■' 

•  1  Wl  1  •  t  ^  1 

MCIG 

95%  Cl 

FETAX  AB  =  FETAX 

antibiotic  solution 

MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 

Reviewed  by:. 


219  ■ 


FETAX  Summary  Shec  0!^  nTu:  ^ 


Chemical  Code: 

NE 

_ _  — - - — 1 

ConriDOund* 

Sodium  lodoacetate 

4 

SourcB* 

Sioma 

Mendi  A.  Hull 

CAS  No  • 

Laboratory: 

OSU  /  Bantle 

Lot  No  * 

27-Mar-95 

Glass  /  Plastic 

Plastic 

31 -Mar-95 

Microsome  lot  No.: 

BM-  HI 

Test  Units: 

mq/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 

^5.0 

3. 1 

II. 5 

q.s 

o 

Positive  Control 
Negative  Control 

loo 

— 

15.^ 

With  thS-M|taboli 

c  Activation  S' 

v  O-Zo  0 
- - - 

LC50  ( 

o.os:^ 

EC50 

95%  Cl 

95%  Cl 

o.  c>tp  -  o .  (oM- 

Control  tencjth  ^ 

Tl 

MCIG  ^ 

.  yit^  J 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 


Reviewed  by:, 
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FETAX  -  U.5.  ARMY  ILS  PROJECT  (OKLAOl  -RSTSOI)  RESULTS  WITH  NE 
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Expressed  as  mg/nnL 
'  AcUvatedAJnacUuated 


( 


Fofi.) 

A/aj:  u  F-f>Srr  i  t 


TEST  : 


^..TPgiAL/COMPOUND  :  RESULT5_ 
mobtau^^  r  mabfobmatio.n 


STATISTICAL  TI3T  USSD 


POSITIVE  CONTROL 


•  6  ^miniQNICOTINAMIDE  (5-AN)  RESULTS 


222 


i  loel 


o 


r>  oi 


C).  b  0  a/  Q-Sb  y 
- - 0.51 


1,28  <j  d,  I  ^ 


95%  rnafldenct  limits  .  ft  bO 

- ‘.^n^T»=.AoGE.NICiyPEX(Tl 


95%  Coandtace  Limits  . 

_  — — 


eg  /ECso  )0  7,.  (4  /  ^ 


^<0  'i 


s  I  III  II II  iirnTin**^'"*^  is-an)  resui-Ts 

POSITIVE  roNTROL:  6  AMINONIC - j;;;— - H^ironn^TX^ 

- — — — — y*'  vinaTALlTY  1  - — — 

H  /-r^Nr^NTRATION  'I  .  ^ 


X  tCX)  • 


/(/ ClX 


AX  SUMMARY  SHEH' 


MAtcrial 


Source 


CAS  No. 


I  7tsi  .No.  ^  . 


Caapojitioa/Purity 


Lot  No. 


T«t  SCir:  3«:« 


>t  2nd  3.:.  ,  (? JAV 


rat  ’JHitS  cut 


-  pH - 

Stacie 


I  riiV  4 


DAY  5 


•  ajil  xLCcr 


SoUeat  Caatrol 
Coatrol  Leojtix 


Vo  X  ICO 


^  r  ^<3_x  lCO-_^ 
Solteat  Cooiro]J-£3iiiL 


Ho  X  ICO  * 


.=ST  matehial/compound^^H:!!^— r 


STATISTTCAL  TZ3T  USID 


NOEL 


LQEL 


O'.lU  /(  0.2.^ 


o  .  c?  V7 


Q ,  3 <H:V^ 


6.  ?? 


LCjo 


95y»  Coafideac*  Ijmiii 

^Wtwtogenic  index  (TI 


95%  Coalid« 


G  /A 


,n,  ,  1  •  i,rp>..nnTlNlAMID£  (6-AN)  RESUITa - 

POSITIVE  rnMTROL:  6  AMINON  - - ;;; - - ”*L70iiMATio;< 

II  s.n>oTALlTY  I 

CONCENTRATION  '■  I  xiCO  = _ _ 


SJ  a«/L 


ZSOO  nt/  L 


X  100 


X  1C0  =  , 


X  ICOi 


ACRYLAMIDE 
DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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FETAX 

Nummary 

bhaat 

Test  No.  215-0011 

Test  Material 

NF  w/o  MAS 

Investigator 

DR.  FINCH 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date; 

27  MAR  95 

Composition/Purity 

C6 

Test  End  Date 

31  MAR  95 

Solvent  87 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

7.1 

7.1 

7.1 

7.1  ■■11 

Control 

■ 

7.05 

6.95 

6.9 

Highest  Concentration 

7.25 

7.1 

7.1 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 

Mortality  Record 

Malformation  Record 

0  :  80  X  100  =  0% 

4  :  80  X  100  =  5.0% 

Solvent  Control 

X  100  = 

;  X  100  = 

Control  Length  (mm 

Minimum  Concentration  to  inhibit  Growth  (MCIG)  (  0.07  J  MG/I\^ 

Test  Material/Compound  Results 


Test  1 

Mortality 

Malformation 

Statistical  Test  Used 

b=====^ - - — 

n  11  0.05 

T-test 

mem 

N.A. 

N.A. 

T-test- - N  — J 

LC50 

(0.144  / 

EC50 

0.066 

— 

95%  CL 

0.131 

0.158 

95%  Confidence  limits 

0.1621 

Toct  Teratoaenic  Index  (Tl  =  LC50/EC50): 

(  2.19  ggy 

95%  Confidence  limits 

==as=as= 

0.88 

5.43 

in 


/icZ/Zj^' 


■  KhiTAX  b’ummary 

b’he^ 

Test  No.  215-001A 

Test  Material 

NF  w/  MAS 

Investigator 

DR.  FINCH 

Source  OSD 

- 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

27  MAR  95 

Composition/Purity 

C6 

Test  End  Date 

31  MAR  95 

Solvent  B7 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

7.1 

7.1 

7.1 

7.1 

Control 

||H| 

7.05 

6.95 

6.9 

1 

6.9 

Highest  Concentration 

■■i 

7.2 

6.8 

6.8 

'■  6.8| 

jNo.  Dead  or  Malformed 

X  100  =  % 


MALFORMATION  EXCEED  ASTM  LI 


Total  Number 

.Mortalilv  Record 

Malformation  Record 

FETAX  Control 

0  ;  80 

X 100  =  0% 

6  :  80  X  100  =  7.5% 

Solvent  Control 

:  X  100  = 

:  X  100  = 

Control  Length  (mm 

9.67 

it!  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (WTCIG)  0.03 

)  MG/M 

Test  Material/Compound  Results 


Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.11 

0.03 

T-test 

N.A. 

N.A. 

T-te§t - -V. 

LC50 

/^108  J 

EC50 

^ 0.042 ,  J 

95%  CL 

0.073 

0.158 

95%  Confidence  limits 

0.035  — 

0.050 

Test  Teratogenic  Index  (TI  =  LC50/EC50): 

2.56 

95%  Confidence  limits 

1.68 

-  ”  3.91 
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■  rE'i'AX  biimmarv  bheet 

Test  No.  215-0021 

Test  Material  NF  w/o  MAS 

Investigator  DR.  FINCH  _[ 

OSU- 

Laboratory  USABRDL  ! 

rAS  No  B4  Lot  No.  E5 

Test  Start  Date:  03  APRIL  95  — 1 

I  Composition/Purity  C6 

Test  End  Date  07  APRIL  95  1 

1  Solvent  B7  Cone.  E7 

Test  Units  (i.e.,  mg/ml)  MG/ML  1 

pH 


1 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4 

Stock 

7.1 

7.15 

7.1 

7.1 

Control  ; 

■ 

7.3 

6.9 

6.9 

6.9 

Highest  Concentration  i 

7.3' 

7.2 

7.2 

'•7.2 

|no.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

IfETAX  Control 


Solvent  Control 


MALFORMATION  EXCEED  ASTM  LI 


Morlalilv  Record 

7  :  79  X  100  =  8.9%  1 

:  X  100  = 

— - - - 11  ... 

Control  Length  (mm  10.544 


Minimum  Concentration  to  Inhibit  Growth  (MCIG)  A). 05 


MG/M 


1  IV 

Test 

tail 

Mortalitv  Malformation 

Statistical  Test  Used 

MnFi 

n  15  0.07 

T-test  - 1 

^ - - 

LC50 
95%  CL 


0.143 


0.192 


EC50 


0.066- 


95%  Confidence  limits  0.055 


0.079 


llTest  Teratogenic  Index  (Tl  =  LC50/EC50): 


2.50  qq  . 


rr 


95%  Confidence  limits 


1.98 


3.16 
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^  4  ^ 


■  rhi'i'AX  Nummary  :^heet 


Test  Material  _  NF  w/  MAS 


CAS  No.  B4  Lot  No. 


Composition/Purity  C6 


Solvent  B7  Cone. 


Stock _ 

Control _ 

Highest  Concentration 


Investigator 


Laborato 


Test  Start  Date: 


Test  End  Date 


Test  Units  (i.e.,  mg/ml 


Test  No.  215-002A 


DR.  FINCH 


USABRDL 


03  APRIL  95 


07  APRIL  95 


MG/ML 


y1 

Day  2 

Day  3 

7.15 

7.1 

7.1 

7.3 

6.9 

6.9 

6.8 

6.8 

6.9 

Day  4 


No.  Dead  or  Malformed 

X  100  =  %  ___ 

Total  Number  _ 

FETAX  Control  _ 6 

Solvent  Control 


Control  Length  (mm  9.739 


.l>(orialitv  Record 
6  :  80  X  100  = 

;  X  100  = 


MALFORMATION  EXOEED  ASTM  LI ! 


Malformation  Record  .  | 

8%  6:  74  X  100  =  8.1%!  I 

:  X  100  =  I 


Solvent  ControLkfltUi  (mm)  J20 


Concentration  to  Inhibit  Growth  (MCIG)  {  0.03  ) 


MG/M 


Test  Material/Compound  Results 


Mortalit 


Test 


NOEL  0.07  0.01 


LOEL 


LC50  f  0.081 


95%  CL  '  0.065  -  0.1021195%  Con 


Test  Teratogenic  Index  (Tl  =  LC50/EC50 


95%  Confidence  limits 


Malformation  Statistical  Test  Used 


T-test 


EC5 


0.102  95%  Confidence  limits 


0.003 


.89 


0.1021 


30.50 
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KLTAX  bummarv 

bheet 

Test  l\lo.  215-0031 

Test  Mat6ri3l 

NF  w/o  MAS 

Investigator 

DR.  FINCH 

Source  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

10  APRIL  95 

Composition/Purity 

C6 

Test  End  Date 

14  APRIL  95 

i 

iSolvent  B7 

Cone, 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

pH 


Day  0 

Day  1 

Day  2  _ 

Dav  3 

Stock 

7.1 

7 

7 

7 

Control 

H 

6.9 

6.9 

6,8 

6.8 

i 

Highest  Concentration 

7.2 

7.2 

7.15 

■  ■  7.2 

(No,  Dead  or  Malformed 

X  100  =  % 

Total  Number 

IfETAX  Control 


Solvent  Control 


MALFORMATION  EXCEED  ASTM  LI 


Mortality  Record 

Malformation  Record 

0  ■  80  X  100  =  0% 

9  ■  80  X  100  =  - 

X  100  = 

^ - - -  It  .  .  _  .  ,  . 

;  X  100  = 

II  /  N  1 

Control  Length  (mm  ^[0^0^ 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


0.005  / 


MG/M 


1  lY 

Test 

lauw  1  ^  - 

Mortality  Malformation 

Statistical  Test  Used 

NOEL 

0.15  0.03 

T-test 

LOEL  1 

N  A.  ^ — V  N.A. 

T-test--^ 

1 

EC50  Z'  0.056  J 

- 

95%  CL  0.155  --  0,164 

q.«i0A  Coiifidince  limits  0.045  —  0.071 

L— — - ^  V  11 

ilTest  Teratogenic  Index  (Tl  =  LC50/EC50): 


95%  Confidence  limits 


2.26 


3.54 
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U/‘  y  /■  '^‘ 


J 


FhiTAX  ^Dummary  ::!heet 


Test  No.  215-003A 


Test  Material 

NF  w/  MAS 

Investigator 

DR.  FINCH 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No, 

E5  I 

Test  Start  Date: 

10  APRIL  95 

Composition/Purity 

C6 

Test  End  Date 

14  APRIL  95 

Solvent  B7 

Cone. 

E7  I 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

pH 

Stock 

7 

7 

7  iimi 

Control 

6.9 

6.9 

6.8 

6.8 

Hiqhest  Concentration 

ND 

6.9 

6.9 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

.Morlaiilv  Record 

Malformation  Record  I 

FETAX  Control 

0  : 

80 

X  100  - 

0% 

4  m 

X  lOO  = 

5.0% 

Solvent  Control 

:  X  100  = 

:  X  lOO  =  ! 

Control  Length  (mm 

9,071 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

(  0.05 

J _ 

MG/M 

Test  Material/Compound  Results 

Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.09 

0.01 

T-test 

ISWiH 

N.A. 

T-t^st  \ 

LC50 

/"0.118  y 

EC50  (  0.037  y 

95%  CL 

'^yhiOS 

- 

0.130 

95%  Confidence  limits  0  014 

0.0991 

11 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): 
95%  Confidence  limits _ _ 


3.19  qc 


1.18 


8.59 
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FETAX  Summary  Shee 


Results 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  Summary  Shef 


u  0 


Acrylamide 


'chemical  Code: 


r.nmpound: 


Source: _ 


CAS  No.: _ 


Lot  No.: _ 


Glass  /  Plastic 


Microsome  lot  No.: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Positive  Control 
Negative  Control 


Results 


LC50 _ 


95%  Cl _ _ 


Control  length 


MCIG 


Plastic 


Start  Date 


End  Date: 


Test  Units: 


%  Mortality 


5.0 


.  5 


S.o 


OSU  /  Bantle 


27-Mar-95 


31 -Mar-95 


mg/mL 


%  Malformation 


§./ _ 


; 


Withoj, 


stabolic  Activation  System- 


With^ 


bolic  Activation  System 


LC50 


95%  Cl 


Control  length 


MCIG 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


•chemical  Code: 


romoound: 


Source:  _ _ 


CAS  No.: 


Lot  No.: _ 


Glass  /  Plastic _ _ 


Microsome  lot  No.: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Cyclophosphamide 
^  Positive  Control! 
Negative  Control 


Results 


LC50 


95%  Cl 


Control  length 


MCIG 


FETAX  Summary  Shee 


Acrylamide  iTest  No.: 


Plastic 


CTH 


Start  Date: 


End  Date: 


Test  Units: 


Withoi 


%  Mortality 


1.7 


2?. 7 


6.0 


(oo> 


lO 


Metabolic  Activation  Sys 
I  I  / 

EC50 


95%  Cl 


ij 


Mendi  A.  Hull 


OSU  /  Bantle 


27-Mar-95 


31 -Mar-95 


mg/mL 


%  Malformation 


S.5 


_ 


O.  OQp  ) 


c.SliHO 


LC50 


95%  Cl 


Control  length 


MCIG 


etabolic  Activation  System 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Inten/al 
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Reviewed  by: 


FETAX  -  U  S.  ARMY  ILS  PROJECT  (OKLA01  -RSTS01)  RESULTS  WITH  NF 


236 


*  Expressed  as  m^mL 
**  ActVatedAJnacevated 


^  uj  0 


FETAX  SUMMAH 


T«t  Na. 


Test  NUtenat 


Source 


Mi¬ 


cas  No. 


Composilioo/ Purity 


Solreot 


-  pH - 

Stock 


Lot  No. 


lrTv«tt9*W 


T«.t  Start  8><«  I  I  I  ]y 


T«t  ird  sat*  \  I  / 


Teat  unita  (I.**,  oayai) 


I  riiV  i 


DAY  5 


ratal  auooer 


Solvent  Coatrol  ^  ^ 
Control  Length 
vtinimuin  Concentration 


9<C>  X1CT_ 


i  n  r  4LO.X100 
li  Solrent  Contr^M: 


to  Inhibit  Growth  (MCIG^ 


3  •  X  ICO 


ST  ^.1ATP91AL/COMPOUND  : 

-  ■!..  I  malformation 


STATISTICAL  TaST 


mortality 


o  •  o\h/  O  >Q  t  ^ 


03/ O.o3 


0^%  Coa^^wlIC^  U«iW 

= - I^ST  TEH.ATOGENIC  laNDEX  (TI  -  LC  .o  /EC.g  ) 

,-r=nt  fi  aMINONICOTINAMIDE  (5-AN)  RESULT;^ 

POSITIVE  CONTROL.  6  At  - ~ 

,  _ _ ..o.TTnN  II  mortality  i  — 

— TT^  5  “  ‘ 


POSITIVE  CONTROL: 


1500  ac/  L 


X  100 


X1C0» 


23 


A  r 


M  A/  ^ 


FETAX  SUMMARY  SHEET 


1 

DAY  I 

DAY  2 

DAY  3 

DAY  4 

DAY  5 

_  pH - 

Stock 

n  .1 

1.7 

1  .? 

1  7 

CoBtrol 

7.7 

7  7 

7'^ 

1.7 

Highest  Cone.  | 

1.^ 

IS 

1.8 

1.  ?  1 

-  FETAX  CONTROL* 
1  Mo.  Otod  or  Noifonwa 

.  AA  A/. 

—  MORTALITY 
RECORD 

MALFORMATION  — ^ 
RECORD  1 

rocii 

. :  ^0  X  100  •  Q  _% 

o  !  To  X  100  ■  0  •  % 

Solvent  Control 

O  :  *io  X  100  - 

O  :  t-^O  X  10O  -  0  % 

Control  Length  no 

Solvent  Control^Jjjflgth  ' 

/  i  /  j  jT  i 

Miotmum  Concentration  lo  Inhibit  Growth  (MCIC) 


•  /  / 

/  •'/  /•  ,•  J 


1  TEST  ] 

MORTALITY 

MALFORMATION 

STATISTICAL  TEST  USED  | 

NOEL 

M  A 

nA 

0 . 1  I  i-K.\  N  1 

LOEL 

M  A- 

M/^ 

A  1 

'  LC50 

_  ^  ^  -r - 

1- — - --rOtiM'  0.  lie 

95%  Confideneellmiti  ^  2.^ 

95%  Conf idmrLfinitj__^-  °  '  0 !  0  V  1 

E 


test  teratogenic  index  (TI 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 


g  ■  9  w  mm  -  - - 

[  CONCENTRATION 

MORTALITY  MALFORMATION  | 

1  S.5  mg/L 

X  100  -  % 

X  100  ■ _ % 

1  2500  mg/L  1 

X  100-  % 

X100- _ » 
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FETAX  SUMMARY  SHEET 


Test  No.  3  -  ^  /\  C 


7  •  'so  X100-i=t£»  ^  -■■  1.g-XlOO"J2lI% 


Solvent  Control 


Control  Length 


Minimum  Concentration 


O  ;  _y_0_  X  100  »  _is_> 


to  Inhibit  Growth  (MCIG) 


■  O!  > 


,(oJ2j± 


test  material/compound  :  RESULTS 


TEST 


mortality 


MALFORMATION 


77/7,'^/ 

STATISTICAL  TEST  USED 
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TRIETHYLENE  GLYCOL  DIMETHYLETHER 
DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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Table?  Iiitralaboralorv  Mean  %-hr  I ,C5().  I'CSO (malToniialion).  MCKi  and  Tl  Values  Tor  Irielhylciie (ilveol  Diinclhylulher  with  Ctiellicienls of  Viirialitm. 


Uixiaifcj 


plopdll9 


FETAX  Nummary  Eheet 


Test  Material  _ 


Source  OSU _ _ 


CAS  No.  84 _ Lot  No. _ E5 


Composition/Purity  C6 _ 

Solvent  87  Cone.  87 


Test  No. 


Investigator 

DR.  FINCH 

Laboratory 

USABRDL 

Test  Start  Date: 

18  DEC  95 

Test  End  Date 

22  DEC  95 

Test  Units 


MG/ML 


Stock 


Control 


Highest  Concentration 


7.05 

7.00 

7.00 

7.00 

6.75 

6.95 

7.00 

6.95 

No.  Dead  or  Malformed 

X  100  =  % 


Malformation  Record 


X 


I  Total  Number  _  Mortality  Record _ 

FETAX  Control  _ 0  :  80  X  100  = - 

Solven^Control_____ 

Control  Length  (mm  10.074  tSolvent_ Control  Length  (mm)  ,J^ 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


Test  Material/Compound  Results _ 


Mortality  _ Malformation  Statistical  Test  Used 


NOEL  II  15  _  _ 3 


LOEL 


LC50  C  17.602  _ _ 


95%  CL  16.378 _  13-918 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 
95%  Confidence  limits  _ 


X  100  = 


3  MG/ML 


Test 


T-test 


18.918195%  Confidence  limits 


(2_i_Yi3Lc 
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KKTAX  ISummarv  ^heet  ItestNo.  216-ooia» 

Tpst  Material  NG  w/  MA^ 

Investiqator  DR.  FINCH 

^rturc6  OSU  I 

Laboratory  USABRDL 

rAS  No.  B4  Lot  No.  E5  | 

Test  Start  Date:  01  MAY  95 

ComDOSition/Purity  C6  _ J 

Test  End  Date  05  MAY  95 

Solvent  B7  Cone.  E7  J 

Test  Units  (I.e.,  mg/mll  MG/ML 

Day  0 

Day  1 

Day  2 

Dav  3 

Day  4  | 

Stock 

7.1 

7 

7.1 

7.05 

Control 

H 

7.1 

7.05 

7.15 

7.05 

Highest  Concentration 

plopdll9 

7 

6.95 

— d 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 

Solvent  Control 

.  . . 

l_-— -S=^==s=^==  - 

Mortalilv  Record 

Malformation  Record 

0-80  X  lOO  =  Q% 

2  ;  80  X  lOO  =  23% 

X  lOO  = 

;  X  lOO  = 

1  Annfh  fmm 

I _ - — — -=======^ 

9.347 

Solvent  Cc 

mlrolj^ 

dh  (mm)  J20 

Vi/V/l  ifci  wi 

iMinimiim  Concentration  to  Inhibit  Growth 

(MCIG) 

)  MG/M 

jllf  in  ii»  -  -  ■■  ~  — — ^ 

luiatorial/ComDOund  Results 

Test  1 

Mortality  Malformation — 

Statistical  Test  Used  - ^ 

1  cot  J 

MOPL  1 

14  4 

T-test  - ] 

LOEL 

N  A.  N.A. 

- - - 1 

1  LC50 

16.447  )  — 

- AO  -TO  4 

peso  7.088^  y _ _ _ 

neo/.  r^AnfirlAnra  limits  6.394  -  7.858 

1  95%  CL 

14  402  "•  IQ. /o  1  ujw /e  .  . . 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): - - -  ^32 

..  -J.  1  96  —  2.74 

95%  Confidence  limits _  '• 
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piopdii9  ::'ummarv  ^heet 

[Test  Material  ,  NG  w/o  MAS _ ^Ir 

[source  OSU  _ Jt 

CAS  No.  ^  ^o<-  ^0-  P 

[composition/Purity  C6 _ ^2 

[solvent  B7  Cone.  E7  J|t 


llTestNo.  216-0021  1 


NG  w/o  MAS 

Investigator 

DR.  FINCH 

Laboratory 

USABRDL 

[.ot  No. 

E5 

Test  Start  Date: 

15  MAY  95 

C6 

Test  End  Date 

19  MAY  95 

Cone. 

E7 

Test  Units  (i.e..  mq/mi) 

MG/ML 

Stock _ 

Control _ 

Highest  Concentration 


Day  0  Day  1  Day  2  Day  3 


_ 7 

6.9 

7.2 


Day  4 


No.  Dead  or  Malformed 

X  lOO  =  % 

Total  Number 

FETAX  Control 
Solvent  Control 
Control  Length  (mm 


_ Mortality  Record 

0  :  80  X  100  = 

: _ X  100  = _ 

9  358  Isolvent  Control  Lej 


Malformation  Recpj;d_ 
4  :  80  X  100 
:  X  100. 

a  (mm)  J20 


iMinimum  Concentration  to  Inhibit  Growth  (MClGj _ (  J/ - 

Test  Material/Compound  Results _ 

ir^THt  II  Mortality  Malformation  I  Statistical  Test  Use^ 


^^Test_ 

NOEL 


Mortality 

21 


LOEL  N.A. 


LC50 
95%  CL 


28.68^ 

21.683 


6 _ T-test _ 

N.A.  llAe^  ^ 

I  EC50  2:27^  _ 
37.951 195%  Confidence  iimits 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 
95%  Confidence  limits 


MG/M 


8.530 
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KKTAX  b’ummarv  Xheet 

Test  No.  216-002A 

Ixest  Material  NG  w/  MAS 

Investiqator  DR-  FINCH 

Qrtlirne  OSU 

Laboratory  USABRDL 

PAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  15  MAY  95 

Composition/Purity  C6 

Test  End  Date  19  MAY  95 

Solvent  B7  Cone.  E7 

Test  Units  n.e..  mg/ml)  MG/ML  — _ 

Day  0 

Day  i 

Day  2 

Dav  3 

Day  4 

I  Stock 

7.3 

7 

7.05 

7 

HH 

I  Control 

imi 

6.9 

7 

6.95 

6.95 

iHiahest  Concentration 

IH 

6.95 

6.9 

6.9 

6.9 

|no.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

IfETAX  Control 


Mortality  Record 


0  :  80 


X  100  = 


0% 


X  100  = 


Malformation  Record 


80 


X  100  =  2.5% 


Isolvent  Control  - - 

_ 9  284  J[Solvent_Contro^^^^^^^I^^££, 

iMj^jmMm^rnnftgntra^n  to  Inhibit  Growth  (MCIG)  (  - — 


Tgst  Material/Compound  Results 


X  100 


Statistical  Test  Used 
T-test 


MG/M 


KtTAX 

::)ummarv 

h’heet 

[Test  No.  216-0031 

NG  w/o  MAS 

Investigator 

DR.  FINCH 

Laboratory 

USABRDL 

f'AQ  Mo  B4  Lot  No.  E5 

llest  Start  Date: 

19  JUNE  95 

r^rtmnn<5ition/Puritv  C6 

^est  End  Date 

23  JUNE  95 

Solvent  B7 

Cone. 

E7 

llest  Units  (i.e.,  mg/ml) 

MG/ML  _ 

Day  0 

Day  1 

Day  2 

DayJ. - 

Day  4 

sasBsa^sB 

7.43 

7.19 

7.33 

6.82 

Control 

7.1 

7.1 

.  7.78 

7.41 

7.25 

[No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 


Solvent  Control 
Control  Length  (mm 


Mortality  Record 


80 


X  100  = 


0% 


X  100  = 


Malformation  Record 


80 


X  100 


5.0% 


X  100  = 


|^n1vpnt^^ront£olL£Dg4^(mm  J20 


Minimum  Concentration  to  Inhibit  Growth  (MCIG)_ 


rr7 


MG/M 


T8st  MstGrial/Com pound  RGSults 


Qfi%  Confidence  limits 
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KKTAX  h'limmarv  b’heet  iTestNo.  216-003A 

Irnct  Material  '  NG  w/  MAS  I 

Investigator  DR-  PJ^CH 

Cniirre  OSU  I 

Laboratory  _ USABRDL _ _ 

rAS  No.  B4  Lot  No.  E5  | 

Test  Start  Date:  19  JUNE  95 

r^nmoosition/Purity  C6  I 

Test  End  Date  23  JUNE  95 

Solvent  B7  Conc. - E7 - ] 

pH 


E^D 

Day  3 

ESI 

I  stock 

7.43 

7.19 

7.33 

6.82 

r^onfrnl  ' 

aasB 

7.1 

7.43 

7.1 

6.95 

7.82 

7.41 

|no.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 


MALFORMATION  EXCEED  ASTM  LI 


Mortality  Record 


0  :  80 


X  100  = 


0% 


Malformation  Record 


80 


X  100  =  7.5% 


Solvent  Control  I  • 

control  Length  (mm  9.714  isolvent  Control  (mm)  J20 

- * - -  ^  !  . . . t.l_  / 


X  100  = 


Minimum  Concentration  to  Inhibit  Gro\vth  (MCIGI 


Test  1 

Mortality  Malformation_ 

Statistical  Test  Used  - ^ 

MHFL 

21  3 

LOEL 

M  A  N.A. 

1  r^n 

^  20.476^ 

EC50  '  9.224^ _ _ _ 

QcoA  m  1Q  308  —  21.714 

95%  Confidence  limits  7.605 _ — 

/g 

Iroef  TAratoaenic  Index  (Ti  =  LC50/EC50V - - - -  »  2-22q^ - 

9S%  Confidence  limits 

1.81  -  2^ 
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Chemical  Code: _ 


Compound: 


Source:  ,  • 


CAS  No.:  _ _ 


Lot  No.: 


Glass  /  Plastic 


Microsome  lot  No.: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Cyclophosphamide 


Positive  Control 
Negative  Control 


Results 


LC50 


95%  Cl 


Control  length _ 


MCIG 


Sigma 


107-21-1 


23H0252 


Plastic 


Test  No.: 


Laborato 


Start  Date: 


End  Date: 


Test  Units: 


Mendi  A.  Hull 


OSU  /  Bantle 


30-Mar-95 


mg/mL 


%  Mortality 

%  Malformation 

O 

=0..  S' 

O 

Without  t 


I  oo 


o 


etabolic  Activation  System 


EC50 


95%  Cl 


Tl 


95%  Cl 


a. 2^ 


LC50 


95%  Cl 


Control  length 


MCIG 


With 


abolic  Activation  System 


EC50 


95%  Cl 


Tl 


95%  Cl 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  Summary 


Chemical  Code: 

NG 

Compound: 

Try 

gethylene  GIvcol  Dim 

Source: 

Sigma 

CAS  No.: 

107-21-1 

Lot  No.: 

23H0252 

Glass  /  Plastic 

Plastic 

Microsome  lot  No.: 

B3 

Laborato 


Start  Date; 


End  Date: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Cyclophosphamide 

I  Positive  Controll 
Negative  Control 


Results 


LC50 


95%  Cl _ 


Control  length 


MCIG 


%  Mortality 


O 


O 


J  oc> 


O 


Mendi  A.  Hull _ 


OSU  /  Bantle 


8-Jul-95 _ 


12-Jul-95 


mg/mL 


%  Malformation 


5 


S  _ 


jJL 


^5 


With( 


LC50 


95%  Cl _ 


Control  length 


MCIG 


etabolic  Activation  System 
EC50 


95%  Cl 


Tl 


95%  Cl 


With  the  Metabolic  Activation  System  _ 

r  I_g.za>  I  EC50  I  ( 3JO  ) 

L  DZ-S&.'Slo  95%C|T  0.35  -  ll.il 

O.'s.'MSl  Tl 


95%  Cl 


V.9/  ) 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviev^ed  by; 


Chemical  Code: 
Compound: 


NG 

Jsiethylene  Glycol  Dim 


Source: 
CAS  No. 


Lot  No.; 


Glass  /  Plastic 


Microsome  lot  No. 


Sigma 


107-21-1 


23H0252 


Plastic 


J5 


Test  No.: 


Investigator: 


Laboratory: 


Start  Date: 


End  Date: 


Test  Units: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


% Mortality 


Results 


Mendi  A.  Hull 


OSU  /  Bantle 


12-Jul-95 


16-Jul-95 


mg/mL 


%  Malformation^ 

6?. 


LC50 

EC50 

(  s.gq _ 

95%  Cl 

95%  Cl 

4.17  -6».17 

Control  length 

C.q35M3  CM 

Tl 

MCIG 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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•  Expressed  as  mg/mL 
••  Acllvaled/Unadiwated 


7?^ 


Ui 


.r/i 


FETAX  SUMMARY  SHEET 


Test  Miierial 


Source  X-L'^ 


CAS  No. 


Composition/Pufity 

Solvent 


Stoclc 


CoDtrol 


Highest  CoDC. 


i  fetax  control 

Wo.  0^  .wtlfonwo 

Totii  >JLmr 


Lot  No. 


Test  No. 


Inrwcjgetop  ^ 

f 


S^L 


:«t  Jt.rt  a.t.  J  I  ^ 


l>/T  o, 


Tmc  units 


DAY  1 


7.1 


1.1 


X  100  ■  V» 


7.1 


7.? 


1  .<? 


DAY  3 

7. 

1 

1, 

T  . 

-1 

.8 

1.1 


l.S* 


MORTALITY: 

RECORD 


MALFORMATION 

RECORD 


Solveat  Control  | 


Control  Length  mm 

Minimum  Concentration  to  Inhibit  Growth  (MCIC) 


.  f  o  X  100  ■  j.y  %  3  :  ~7  7_  X  too  *  ! 

'  :  3y  xioo«iJ-%  ! 


i_ :  X  100  -  ^  -» 


Solvent  Control  Length 


(MCIC)  / 


2-s 


TEST  MATERIAL/COMPOUND  :  RESULTS 


TEST 


NOEL 


LOEL 


mortality 


.  O 


MALFORMATION 


STATISTICAL  TEST  USED 


9S%  Confidence  Limits 


TEST  TER.ATOGENIC  INDEX  (TI  =>  LC  50  /EC 50  V  | 


95%  Confidence-tmiis  g  -  t  v  .  3 1 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 


MALFORMATION 


I  CONCENTRATION 


I  5.5  mg/L 


2500  mg/L 


MORTALITY 


X  100- _ 


X  100- 


X  100- 


X  ICO- 


FETAX  SUMMARY  SHEET 


Test  Material  - 


Source  XuT 


CAS  No. 


Composition/Purity 
Solveat 


_  pH_ 

Stock 


Control 


Highest  Cone. 


a  FETAX  CONTROL 

Mo-  0«»ci  OP  xiifomeo 
Total  MutMP 


S5u 


Lot  No. 


Cone. 


Tf*t  Start  Oatt 

T«*t  £nd  Oite 

1 

1 

r#et  units  <l.s.,  oq/ml) 


VAA  /  rvl— :: 


DAY  3 


DAY  4 


7. 


1 


MORTALITY. 

RECORD 


MALFORMATION 

RECORD 


X  100  =  % 


Solvent  Control  | 


Control  Length  mm 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)^ 


TEST  MATERIAL/COMPOUND  :  RESULTS 


MORTALITY  MALFORMATION 


HA  _  V  W 


n  .  xirr^‘  O  %  ^  ^  O- X  100  » 


STATISTICAL  TEST  USED 


J 

s 


LCio  I  /fo. 

- ^  o  -  2?-  1  S' 

95%  Confidence  limits  ||  .^  ( 


(5JS)/  (2^ 


95%  Confidence  Limits 


TEST  TERATOGENIC  INDEX  (TI  =“  LC  gp  /EC50  )  ^^7 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 

- -  MALFORMATION 


mortality 


FETAX  SUMMARY  SHEET 


Test  M*teri»i 


Source  _ J/  ^ 

CAS  No. 


Compositloo/Purity 


Solveot 


-  pH  — 

Stock 


Coatrol 


Highest  Coac. 


-  FETAX  CONTROL, 

So.  D«»d  ar  x»tfor*»o 


Total  Numr 


Solvent  Control 
Coniroi  Length 


COBC. 


Teat  units  (l.t.,  eg/ol) 


MORTALITY, 

RECORD 


MALFORMATION 

RECORD 


X  100  •  % 


A  •'So  X100-  o_%  xiooiO'.r^ 

,  IfO  ^  von  -  <r  *  I  -Sg.  X  100  ■ - %_ 


Soiveat  Control  Length 


Mlnimuin 


Concentration  to  Inhibit  Growth  (MCIC) 


TEST  MATERIAL/COMPOUND  :  RESULTS 


254 


DIETHYLENE  GLYCOL 
DATA  SUMMARY  SHEETS 
PHASE  IH-PART  3 


255 


(O  CD  0| 
C\t  CO  CO 


8  S  8 


o  o  o 

VO  If)  uo 
CN  CN  CN 


Q  CO 

lO  lO  CD 
<N  CN  ^ 


O  CO  00 


8  S  g 

5  VO 


8  8  8  g  ?  g 


8  8  S 
g  S  8 


g  f:i  5 
S  8  8 
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KETAX  Nummary  ^heet 


ir 


Test  No.#2l7i00ir 


llest  Material 

NHw/o  MAS' 

Investigator 

DR.  FINCH 

Source 

OSU 

Laboratory 

USABRDL 

CAS  No. 

B4 

Lot  No. 

E5 

Test  Start  Date: 

15  MAY  95 

IcomDosition/Purity 

C6 

Test  End  Date 

19  MAY  95 

|solvent_^ 

B7 

Cone. 

E7 

Test  Units  (i.e.,  mg/ml)  MG/ML  J 

! 

Day  0 

Day1 

Day  2 

Day  3 

Esa 

pH 

Stock 

7.1 

7 

7.1 

7.1 

Control 

6.9 

7 

6.95 

6.9 

Hjqhest  Concentration 

7-2 

7 

7.2 

U 

No.  Dead  or  Malformed 

X  lOO  =  % 

MALFORMATION  EXOEED  A? 

Total  Number 

Mortality  Record 

Malformation  Record 

FETAX  Control 

0  ; 

80 

X  100  = 

0% 

8  :  80 

Solvent  Control 

:  X  100  = 

:  X  100  =  1 

Control  Length  (mm 

10.141 

ISolvent  Control 

dK(mm)  J20 

IlMinimum  Concentration  to  Inhibit  Growth  (MCIG) 

rji 

) 

MG/ML 

TPQf  Material/Compound  Results 

jres^^ 

Mortality 

Malformation 

Statistical  Test  Used 

I  NOEL 

25 

15 

T-test 

I  LOEL 

NA 

N.A. 

T-test 

[  LC50 

30.578 

1  EC50 

21.083 

— - 

/ 

/ 

I  95%  CL 

r''^685 

- 

33.774 

1|95%  Confidence  limits  (  8.981 

/  49.491 

Ixest  Teratoaenic  Index  (Tl  =  L( 

:50/EC50): 

rT45  ^ 

95%  Confidence  limits 

0.61 

"  3.42 
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^  KL'TAX  ^’ummarv  J::heet  liestNo.  217-001A  ‘  j 

Test  Material  '  w/  MAS  ’ 

Investigator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  1 5  MAY  95 

Comoositlon/Purity  C6 

Test  End  Date  19  MAY  95 

Solvent  B7  Cone.  .E7 _ 

Test  Units  (i.e.,  mg/ml)  MG/ML 

pH 


ISSI 

ma 

Day  2 

Day  3 

I  Stock 

I  7.1 

7 

7.1 

7.1 

6.9 

Control 

6.9 

7 

6.95 

[Highest  Concentration _ 

6.85 

_ ^ 

6.9 

6.9I 

No.  Dead  or  Malformed 


A  iuU  -  /o 

Total  Number 

FETAX  Control 

Mortality  Record 

Malformation  Record 

2  ;  80  X  100  =  3% 

Solvent  Control _ 

1  :  X  100  = 

:  X  100  = 

Control  Length  (mm  ^ 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


20 


MG/ML 


Test  Material/Compound  Results 


■  w  ■  w 

Test 

Mortality  Malformation 

Statistical  Test  Used 

NOEL 

in 

0 

CM 

T-test 

LOEL 

N  A  N.A. 

T-test 

1  C50 

23.770 

EC50  18.841  J 

1  95%  CL  21 .783  --  25.937 

95%  Confidence  limits  16.368 

21.6891 

iTest  Teratooenic  Index  (Tl  =  LC50/EC50): _ _ _ 1:26 - 

95%  Confidence  limits 

107  - lii 
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^  M.S  , 


FETAX  Summary  Sheet 


;  NH  w/o  MAS 


Test  Material  ~  •«  NH  w/o 

Source  OSU _ 

CAS  No.  B4 _ Lot  No. 

Composition/Purity  C6 
Solvent  B7  Cone. 


Investigator _ DR.  Fl^ 

Laboratory _ USABR 

Test  Start  Date: _ 17  JUL'' 

Test  End  Date _ 21  JUL^ 

Test  Units  (i.e.,  mg/ml)  MG/ML 


Test  No.  217-0031 

DR.  FINCH 
USABRDL 
17  JULY  95 
21  JULY  95 


Stock _ 

Control _ 

Highest  Concentration 


ly  1 

Day  2 

Day  3 

8.36 

7.4 

7.43 

7.2 

8.24 

7.42 

8.16 

8.51 

7.45 

Day  4 


No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 


Solvent  Control 


0  :  80 


Mortality  Record 


X  100  = 


X  100  = 


Solvent  Control 


MALFORMATION  EXCEED  ASTM  LI  Ml 


Malformation  Record  


Control  Length  (mm  10.537 _ 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


Test  Material/Compound  Results _ 


Mortality  Malformation _ IStatistical  Test  Used 


25  15 


Test 


NOEL 


LOEL 


LC50 


EC50 


[il  t\ iP  Hi  1 1  1  11 


r  28.900  y _ 

26.692  3' 


est  Teratogenic  Index  (Tl  =  LC50/EC50): 


95%  Confidence  limits 


T-test 


16.940  y 


./m7i 
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KETAX  Eummary  Sheet  fTestNo. 

Test  Material  '  ’^NH  w/  MAS 

Investigator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  17  JULY  95 

Composition/Purity  C6 

Test  End  Date  21  JULY  95 

Solvent  B7  Cone.  E7 

Test  Units  (I.e.,  mg/ml)  MG/ML _ 

[ESD 

isn 

Day  2 

ES!QH|Hi 

Day  4 

Stock 

8.02 

8.36 

7.4 

7.43 

Control 

8.24 

7.42 

7.37 

Highest  Concentration _ 

8.2 

7.32 

7.43 

7.16 

Total  Number 

Mortality  Record 

Malformation  Record  I 

FETAX  Control 

0  ;  80 

X  100  = 

0% 

Solvent  Control 

X  100  = 

:  X  100  = 

Control  Length  (mm 

Solvent  Control  Lgna 

ih  (mm)  J20 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

1 _ _ 

MG/ML 

Test  Material/Compound  Results 

Test  1 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

20 

10 

T-test 

LOEL  1 

N.A.  ^ - - 

N.A. 

T-tesl - 

LC50 

21.514J 

EC50 

24.060 

l95%  Confidence  limits  15.886  — 

15.886 

Tpst  Teratooenic  Index  (T1  =  LC50/EC50): 

95%  Confidence  limits 

1.21 

- _ 
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KE'i'AX  Summary  iSheet 


iTestNo.  ^217:^05r 


J 

Test  Material  '  NH  w/o  MAS 

Investigator  DR.  FINCH 

Source  OSU 

i.aboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  1 8  SEPT  95 

Composition/Purity  C6 

Test  End  Date  22  SEPT  95 

Solvent  B7  Cone.  E7 

Test  Units  (i.e.,  mg/ml)  MG/ML 

pH 


Day  0 

Day  1 

Day  2 

Day  3 

Mo^y 

7.10 

1  Stock 

7.30 

7.30 

7.15 

1  Control 

7.20 

7.10 

7.30 

({Highest  Concentration 

7.30 

7.25 

7.25 

7.25 

|No.  Dead  or  Malformed 


A  lUU  -  /o 

Total  Number 

FETAX  Control 

Mortality  Record 

Malformation  Record  1 

0  :  80  X  100  =  0% 

2  :  80  X  100  =  2J%  j 

Solvent  Control 

:  X  100  = 

X100  = 

Minimum  Concentration  to  Inhibit  GrowthjjyiCIG)^ 


5  MG/ML 


Test  Material/Compound  Results 


Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

25 

15 

T-test 

LOEL 

N.A^.. - ^ 

N.A. 

T-teel - -s 

LC50 

30.61 7-^ 

ECSOf' 

18.187  y 

95%  CL 

^32 

31.850 

95%  Confident limits 

11.460_  — 

28.865 

Test  Teratogenic  Index  (Tl  =  LC 

50/EC50): 

(^.68 

l95%  Confidence  limits 


1.06 


2.68 
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I 


FETAX  Summary  ^heet 


•est  Material  "^NH^MAS^ 


P/ A/C  hi  ^ 


^J6inn  ^ 


Source  OSU _ _ 


CAS  No.  B4  Lot  No. 


Composition/Purity  C6 
Solvent  B7  Cone. 


Investigator 


IHH 


Test  Start  Date 
Test  End  Date 
Test  Units 


rest  No.  217-00SA~ 
DR.  FINCH 


USABRDL 


18  SEPT  95 


22  SEPT  95 


MG/ML 


Stock 


Control 


ighest  ConcentratJon 


No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 


Solvent  Control 


ontrol  Length  (mm 


Mortality  Record 


X 


8.705 


Solvent  Control 


5 


.Minimum  Concentration  to  Inhibit  Growth  (MCiG 

Test  Material/Compound  Results 


MALFORMATION  EXCEED  ASTM  LIMI 


Malformation  Record 


8 


:  '  X  100  = 


1  (mm)  J20  \ 


Test 


NOEL 


LOEL 


LC50 


95%  CL 


Mortality 


25 


Malformation  I  Statistical  Test  Used 


27.236 


2.959 


10.214 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 

^ _ 

95%  Confidence  limits  2.56 

8.85 
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FETAX  Summary  Sheet  - 


Chemical  Code: 

NH 

Compound: 

Diethylene  Glycol 

2 

Source: 

Sigma 

Investigator: 

Mendi  A.  Hull 

CAS  No.: 

111-46-6 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

54H0249  , 

Start  Date: 

18-Jul-95 

Glass  /  Plastic 

Plastic 

End  Date: 

22-Jul-95 

Microsome  lot  No.: 

TTS 

Test  Units: 

rhg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

FETAX  Controls 

MAS  Controls 

6  . 

O 

q 

(P 

8 

Cyclophosphamide 


Positive  Control 

(OO 

— 

Negative  Control 

O 

1  O 
lo 

Results 


WithoiA'-thig'Met^bolic  Activation  Systei^K'^ 


LC50 

EC50 

t.  n.2o. 

95%  Cl 

95%  Cl 

I6.^6-  iq.i6 

Control  length 

Tl 

MCIG 

JBSSS^BBBSSSBl 

95%  Cl 

- ^ 

VVilla4|:teA/letabolic  Activation  System 


LC50 

EC50 

Cl4.3=t^ 

95%  Cl 

22,3'^  '  52,73 

95%  Cl 

- 15.^4 

Control  length 

Tl 

MCIG  (" 

11  m^/^wL 

95%  Cl 

— 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Chemical  Code; 


FETAX  Summary  Shee 


^  / 


C//^ 


Compound; 

Diethylene  Glycol 

3 

Source; 

Sigma 

Investigator; 

Mendi  A.  Hull 

CAS  No.; 

111-46-6 

Laboratory; 

OSU  /  Bantle 

Lot  No.; 

54H0249 

Start  Date; 

21-Jul-95 

Glass  /  Plastic 

Plastic 

End  Date; 

25-Jul-95 

Microsome  lot  No.; 

HI] 

Test  Units; 

mg/mL 

FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Cyclophosphamide 


%  Mortality 


L3 


/.3 


7.5 


Results 


Positive  Control 

/4)  o 

Negative  Control 

o 

%  Malformation 


-7.5 


3.^ 


fO.? 


LC50 


95%  Cl 


Control  length 


MCIG 


Wittput-ihe-M^tabolic  Activation  Systenn..  ^ 


EC50 


4z.S5 


95%  Cl 


l.Q, 


2.U"VKA  l\M-^ — 


Tl  '  c^.5/  ) 


LC50 

95%  Cl 

Control  length 

MCIG 

2^ 

bolic  Activation  System 


EC50 


Tl 


95%  Cl 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by; 


I  4_l/-V/\W'UlMllJC3jy  OliCCl 


Chemical  Code: 

NH 

Compound: 

Diethylene  Glycol 

iSSISH 

4 

Source: 

Sigma 

Mendi  A.  Hull 

CAS  No.: 

111-46-6 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

54H0249 

Start  Date: 

21-Jul-95 

Glass  /  Plastic 

Plastic 

End  Date: 

25-Jul-95 

Microsome  lot  No.: 

B3 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

FETAX  Controls 

MAS  Controls 

/.3 

S.  1 

/.  3 

7-6. 

^.5 

5./ 

Cyclophosphamide 

Positive  Control 

Negative  Control 

/OO 

— 

5 

i3 

Results 


LC50 


95%  Cl 


Control  length 


MCIG 


WithpuWhe  Metabolic  Activation 


r  31. 2*^1 


EC50 


(  n.n 


LC50 

EC50 

95%  Cl 

V'/S  -  35.7*/ 

95%  Cl 

35.71 

Control  length 


MCIG 


km 


/m.1— 


Tl 


95%  Cl 


/.  30 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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FETAX  -  U.S.  ARMY  ILS  PROJECT  (OKLA01-RSTS01)  RESULTS  WITH  NH 
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Expressed  as  m^^mL 

AcUvated/Unactlvaked 


FETAX  SUMMARY  SHEET 


Test  Material 


Source 


CAS  No. 


XuS 


[  Teat  No.  |  _ 


InvOTCloater  j 


‘Sr?.u 


Lot  No 


Compositioo/Purity 


Solvent 


-  pH - 

Stock 


Control 


Highest  Cone. 


.  FETAX  CONTROL; 

Mo.  0t*0  or  MAlfomM 
ratal  Mlrmc 


Cone. 


TMt  units  (i.a.,  nt/al) 


DAY  1 


DAY  2 


DAY  3 


DAY  4 


1.  ? 


X  100  ■  Y» 


i*a 


MORTALITY  ^ 
RECORD 


Solvent  Control 


Control  Length 


Minimum  Concentration  to  Inhibit  Growth  (MGIC) 


, :  X  100  -  O  % 


Solvent  Control  L 


MALFORMATION  — 
RECORD 

:  X  100-  5v.7  % 


:  M  Q  X  10O  -  7.C% 


TEST  MATERIAL/COMPOUND  :  RESULTS 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 


CONCENTRATION 


MORTALITY 


MALFORMATION 


FETAX  SUMMARY  SHE 


Test  Material 


Source 


CAS  No. 


Lot  No. 


I  T..lNo.  a.-OAS  i' 

Cl  1 

lorT _ _ _ J 


Sbl.  _ i 


i  rmsurto.t.  _ 


T«*t  units  (i.«-»  "B/uD  I 

IV^^  (  N>\1_ 


_  pH_ 

Stock 


Control 


Highest  Cone. 


FETAX  CONTROL: 

Mo.  Ot.0  or  Mil tomod 
Total  Miner 


Solvent  Control 


Control  Length 
Minimum  Concentratio 


MORTALITY 

RECORD 


MALFORMATION 

RECORD 


X  100  3  % 


3  ;  Ho  X  100  -  IL£l» 


Solvent  Control  J;ejigtii - ^  ^ 

1  IMCIG)  C  C'.  /  A.  'P-  ■ _ _ _ _ 


n  CO  Inhibit  Growth  (MCIG)  ^ 


TEST  MATERIAL/COMPOUND  :  RESULTS _ == 

- - - - ^ I  MALFORMAtJSS  STATISTICAL  TEST  USED 


MORTALITY 


TEST 


teratogenic  index  (TI  =»  LC5Q  /EC 50  ) 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS - 

^  II  mortality  1  malformation 

CONCENTRATION 


mortality 


5.5  mg/L 


FETAX  SUMMARY  SHEET 


FETAX  CONTROL. 

MO.  0«»d  or  MaHof***  ^ 


Total  Mkfwor 


Solvent  Control  MA^ 


Control  Length 
Mlnirauin  Concentration 


»  MORTALITY  — 
RECORD 

.;_£l_X  too*  .<1_% 


;  t-/0  X  too  •  O  -% 


MALFORMATION  — 
RECORD 

.  go  Tf  ino  ■  T .  S'% 


(0  Inhibit  Growth  (.VICIC) 


T^rr  (  X- 


test  material/compound  :  RESULTS 


mortality 


MALFORMATION 


statistical  test  USED 


LC50  _ 

95%  Confidetitr-ttnrTis  ? 


95%  Conlittfirce  Limits  , 


TEST  teratogenic  INDEX  (TI  »  LC  50  /EC50  )  |  ^2  .  fe>  3  /  3 .  Q 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 

"  iTMXOATTnN  ^  mortality  1  malformation 

CONCENTRATION 


mortality 


PHTHALIC  ACID 
DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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lahic  9.  ln>ralahv)ralory  Moan  96-lir  1  .C5().  IvCSO  (mallbnuatiim).  MCKi  and  11  Values  I.t  l-luhalic  ,\ci>l  wiUi  Cwllidcniii  ol  VariatioiL 


I  I 

i 


I  ‘I 


2  S  S  8 


8  8  8 
r-  ^  O 


I 


1  * 


3  i 
"  II 


S  8 

GO  (O 


S  8 

(b  K 


*-  n  CO 

CN  r*  CO 


»/>  m  lb  (j>  a  a 


o)  ^  V  r».  CO 

tn  I/)  00  O  eo 

(D  h-  O)  CO  0>| 


S  3! 


<0  GO  O 
^ 

cb  o>  o> 


'V  fN] 


s  °  s 

GO  GO  Oli 


11 
t3  2 
<  J= 

M  3 
•1^ 
S  5 
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updated 
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pfopdil9  _ 

FEl'AX  Summary  b^heet _ ^ _ iiestNo.  218-002N 


J 

Test  Material  N1  w/o  MAS 

Investigator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  22  MAY  95 

Composition/Purity  C6 

Test  End  Date  26  MAY  95 

Solvent  B7  Cone.  E7 

ISSfl 

Day  2 

Day  3 

Day  4  I 

stock 

7.15 

6.50 

7.20 

7.45 

Control 

7.00 

7.00 

7.00 

7.05 

Hiqhest  Concentration 

7.20 

6.601 

7.20 

7.48| 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 

Mortality  Record 

Malformation  Record  I 

Solvent  Control 

:  X  100  = 

:  X  100  = 

10.014 


Minimum  Concentration  to  Inhibit  Growth  (MCIG)  N/A  ( 


MG/ML 


Test  Material/Compound  Results 


Test 

Mortality  Malformation 

Statistical  Test  Used 

NOEL 

6  5 

T-test 

LOEL 

N.A.  N.A. 

T-te§t>- - ^ - 

LC50 

8.612^ 

EC50  C  8.243  ^  I 

95%  CL 

'"e^Q^  -  12.322 

95%  Confidence  limits  3.434  _ —  19-78y 

llest  Teratogenic  Index  (T1  =  LC50/EC50): _ 


95%  Confidence  limits 


212 


KE’I'AX  Nummary  ^heet  ifestNo.  y2”8-bo2A^ 

Test  Material  Nl  w/  MAS 

Investigator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  22  MAY  95 

Comoosition/Purity  C6 

Test  End  Date  26  MAY  95 

Solvent  B7  Cone.  E7 

Test  Units  (i.e.,  mg/ml)  MG/ML 

pH 


DayO 

Day  1 

Day  2 

SPEHIH 

ma 

Stock 

7.15 

6.50 

7.20 

7.45 

Control 

7.00 

7.00 

7.00 

7.05 

Highest  Concentration 

7.15.  6.70 

7.10 

6.951 

No.  Dead  or  Malformed 

Y  inn  =  t; 

MALFORMATION  EXCEED  AS 

Total  Number 

FETAX  Coi 

Mortalitv  Record 

Malformation  Record  1 

itrol 

introi 

0  :  80 

6  !  80  X  100  - 

7.5% 

Qniv/pnt  Co 

;  X  100  = 

;  X  100  = 

licnntrol  L enath  (mm 

g  816  iSolvenl  Control  IfiM 

4b-(mm)  J20 

iMinimiim  Concentration  to  Inhibit  Growth  (MCIG) 

(^1 

^ - 

MG/ML 

Tpet  Mflterlal/Compound  Results 

Test  1 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL  1 

4 

6 

T-test 

LOEL  1 

N.A.__ _ 

N.A. 

LC50 

6.978 

J 

95%  CL 

6.203 

7.851 

95%  Confidencel^  6.217  — 

6.217 

Ixest  Teral 

Index  (T1  =  LC50/EC50): 

C  1.12  qq^l_ 

95%  Confidence  limits _ 

1.00 

--  - ^.26 

F/A!Cr. 

i^/o  WfiS,-  ^ 


plopdll9 


F1::1TAX  b’ummarv  Sheet 

_ _ iL _ _ 


Source  OSU 


Composition/Purity  C6 
Solvent  B7  Cone. 


Stock 


Control 


Highest  Concentration 


No.  Dead  or  Malformed 


X  100  =  % 


Total  Number 


FETAX  Control 


Investigator 


Laboratory 


Test  Start  Date: 


Test  End  Date 


Test  Units  (i.e.,  m 


||Test  No.  rf218-005l''' 
DR.  FINCH 


USABRDL 


14  AUG  95 


18  AUG  95 


MG/ML 


Mortality  Record 


Malformation  Record 


Solvent  Control 


Control  Length  (mm  9.835 _ 


iMinimum  Concentration  to  Inhibit  Growth  (MCIG) 


X  100  = 


(mm)  J20 


MG/ML 


Test  Material/Compound  Results 


LOEL  N.A. 


Mortality 


r  9.239 


Malformation  I  Statistical  Test  Used 


6  _ T-test _ 


T-test 


EC50  C  7.565  J _ 


11.685195%  Confidence  limits _ 6 


9.288 


Test  Teratogenic  Index  (Tl  =  LC50/EC50 


95%  Confidence  limits 
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FIlTAX  Nummary  ^^heet _ ^ _ iiestNo.  rzis^oos^ 


Test  Material  “^FITw/  MAS 

Investigator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4  Lot  No.  E5 

Test  Start  Date:  1 4  AUG  95 

Composition/Purity  C6 

Test  End  Date  1 8  AUG  95 

Solvent  B7  Cone.  E7 

Test  Units  (i.e.,  mg/ml)  MG/ML 

pH 


Esa 

Day  2 

Stock 

6.5 

7 

7 

7.1 

"tI 

Control 

lllllll  7 

7 

7 

Highest  Concentration 

BH11IL__6a 

7 

6.94 

7  06 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

Mortality  Record 

Malformation  Record 

FETAX  Control 

Solvent  Control 

;  X  100  = 

X  100  =  1 

Control  Length  (mm 

Minimum  Concentration  to  Inhibit  Grov/th  (MCIG)  '  4 

)  MG/ML  1 

Test  Material/Compound  Results 


1  Test 

Mortality  Malformation 

Statistical  Test  Used 

1  NOEL 

0.5  0.5 

T-test 

LOEL 

N.A.  N.A. 

T-test 

r^.049  ) 

1  95%  CL 

""TTsT  -  4.255 

1  ■ 

95%  Confidence  limits  1.375  —  5.0361 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): 
95%  Confidence  limits _ 


0.56 


2.40 
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KEl'AX  Nummary  b’heet 


Test  Material 


Source  OSU 


n^lWoMAS 


iinvestigator 


IlLaborato 


CAS  No.  B4 

Lot  No. 

E5 

Composition/Purity 

C6 

Solvent  B7 

Cone. 

E7 

Test  No.  218-0061  ■ 


DR.  FINCH 


USABRDL 


14  AUG  95 


Test  End  Date 

18  AUG  95 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Stock 


Control 


Highest  Concentration 


IE5S 

3 

Day  4 

7.10 

7.00 

6.95 

7.10 

7.10 

|No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 


olvent  Control 


Control  Length  (mm 


0  :  80 


Malformation  Record 


X 


9.662 


Mortalllv  Record 


X  100  =  0% 


X  100  = 


ISolvent  Control  Length  (mm)  J20 


X  100  - 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


Test  Material/Compound  Results 


8  mg;ml 


Test 

Mortality  Malformation 

NOEL 

7  4 

LOEL 


LC50 


95%  CL 


T-test 


M.A.  ___ 


C  8.493  7 


Test  Teratogenic  Index  (Tl  =  LC50/EC50] 

- - 

l:  1.07 

HI 

95%  Confidence  limits 

0.72  ■ 

1.58 

10.941 


piopdli9 

FKTAX  Summary  Sheet 

[Test  No.  M^UiOOBA^ 

Irest  Material 

■■*'Niw7MASl 

Investigator 

DR.  FINCH 

Source  OSU 

Laboratory 

USABRDL 

IcAS  Wo.  B4  ■ 

Lot  No.  E5 

Test  Start  Date: 

14  AUG  95 

ComDOsition/Purity  C6 

Test  End  Date 

18  AUG  95 

Solvent  B7 

Cone.  E7 

Test  Units  (i.e.,  mg/ml)  MG/ML  II 

Day  0 

Day  1 

Day  2 

Day  3 

^^Day4^l 

Stock 

6.50 

7.00 

7.00 

7.10 

Control 

1^1 

7.00 

7.00 

7.00 

6  95! 

Highest  Concentration 

6.60 

ND 

6.96 

7.051 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

Mortalitv  Record 

Malformation  Record  11 

FETAX  Control 

0  ;  80 

X  100  = 

0% 

0.0% 

Solvent  Control 

X  100  = 

X  100  = 

Control  Length  (mm 

9.468  1 

Solvent  Control  Length  (mm)  J20  / 

— A-J 

Linimum  Concentration  to  Inhibit  Growth  (MCIG) 

0.5  MG/ML/  f 

TestW 

laterial/Compound  Results 

Mortality 

Malformation 

Statistical  Test  Used 

1  NOEL 

1 

IM.A. 

T-test 

N  JV. - 

^  N.A. 

1.785  ) 

EC5(k 

1.165 

;  _ 

1  95%  CL 

16282893.806 

95%  ConfiBWrcelirnits  _,±-t65  — 

I.I65I 

Tp«;t  Teratoaenic  Index  (Tl  =  LC50/EC50): 

V.  1.53  qq 

95%  Confidence  limits 

0.00 

-  13972720.73 
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Chemical  Code: 

Nl 

Compound: 

Phthaiic  Acid 

Source: 

CAS  No.: 

877-24-7 

Lot  No.: 

93H0575  - 

Plastic 

Microsome  lot  No.: 

^  Mi2- 

FETAX  Summary  Sheet 

- 1 


Test  No.: 


Laborato 


Start  Date: 


End  Date: 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


%  Mortality 


O 


Results 


Mendi  A.  Hull 


OSU  /  Bantle 


30-Mar-95 


mg/mL 


%  Malformation 


^■5 


LC50 


95%  Cl 


Control  length 


MCIG 


^  ^  ^  M»u 


'''  nc'Ae/’  ^ 


Metabolic  Activation  System 


EC50 


95%  Cl 


Tl 


95%  Cl 


LC50 


95%  Cl 


Control  length 


MCIG 


With.the-Mgtabolic  Activation  System 


EC5 


95%  Cl 


Tl 


95%  Cl 


^  .  0”I  "S”!  Mrw 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  Summary  Sheet 


Chemical  Code: 


Nl 


Compound: 


Phthalic  Acid 


Test  No. 


Source: 


Sigma 


Investigator: 


CAS  No.: 


877-24-7 


Laboratory: 


Lot  No.: 


93H0575 


Start  Date: 


Glass  /  Plastic 


Plastic 


End  Date: 


Microsome  lot  No. 


Test  Units: 


^  Q 

_ 2 _ 

Mendi  A.  Hull 
OSU  /  Bantle 

_ 18-Apr-95 _ 

22-Apr-95 
mg/mL _ 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


%  Mortality 

cS  ■  ^ 


%  Malformation 
Sf=t 
5.T- 
/o.  3 


Positive  Control 

to 

- - 

Negative  Control 

o 

cXo .  o 

Results 


Withoulihe  Metabolic  Activation  System--'  -x 

LC50 

EC50 

95%  Cl 

95%  Cl 

Control  length 

Tl 

V  Z-^') _ 

MCIG 

95%  Cl 

With  the  Metabolic  Activation  System^ _ ^ 

LC50 

Hsan 

EC50 

V  5.27  y 

95%  Cl 

95%  Cl 

4lt^s.:Z2, 

Control  length 

0.2J  ip 

Tl 

('  /.OH  y 

MCIG 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 


279  I 


Reviewed  by: 


Chemical  Code: 
Compound: 

Source: 

CAS  No.: _ 

Lot  No.: _ 

Glass  /  Plastic 
Microsome  lot  No.: 


FETAX  Summary  Sheet 


Sigma 

877-24-7 

93H0575 

Plastic 


Phthalic  Acid  Test  No.: 


Investigator: 
Laboratory: 
Start  Date: 
End  Date: 
Test  Units: 


Mendi  A.  Hull 
OSU  /  Bantle 
24-May-95 
28-May-95 
mg/mL 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


%  Mortality 
(O 
13 

S' 


^  J  1  ■  ) 

Positive  Control 

/oo 

Negative  Control 

Results 


%  Malformation 
S' 

11.4 

!o.2 


LC50 _ _ EC50 

95%  Cl  9.02-  to I  95%  Cl 

Control  length  0.20 12“^  _ Tl 

MCIG  I  7.3fv^^r7g^[  95%  Cl 

-y-d'.d 


Metabolic  Activation  System  _ 

_ EC50  C 

^  I  95%  Cl  ^  Too  -  9.12- 


/.  2^ 


pOLSS  >VO  ru  ^elH^ 

With  the  Metabolic  Activation  System 


LC50 
95%  Cl 
Control  length 
MCIG 


lpT'^-9.01  95%  Cl 

<0  •  S  c/u,  Tl 
5.4-  95%  Cl 


4.^  -  6-93 

■^rfn 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  -  U.S.  ARMY  ILS  PROJECT  (OKLA01-RSTS01)  RESULTS  WITH  Ni 


281 


Expressed  as  mg/mL. 
Aclivated/Unactivated . 


FETAX  SUMMARY  SHEET 

1  Test  No.  ^ 

1  Test  Material  NlX 

^  ■- 

l|  lfw*e«tg*tdr  (— 

1 

_ 

Sottree  -f »  ^ 

CAS  No. 

Lot  No. 

1  r-cStertO-t.  1 

Camposilloa/Purlty 

Solvent 

Cone. 

1  Tmc  lin 

i»  (i.e-e  ne/ai) 

SSDS9Hi 

i 

DAY  1 

DAY  2 

DAY  3 

DAY  4 

DAY  5 

-  pH  — 

Stock 

/7.r 

h.s/t  .r 

H-s/*?.- 

ij.S’h 

Coatrol 

■M 

1  .r 

7.? 

7.9 

Highest  Cone. 

ItHIIIIII^I 

Wft.  9tid  #r  Htifonwo  v  inn  - 

MORTALITY  — 

RECORD 

MALFORMATION  — n 
RECORD 

rocii  Munr 

rO  :  X  100  -  _2_» 

:  8  O  X  100  - _ % 

Soivtnc  Coatrol 

O  ;  X  100-  g— ^ 

1  _  :  X  100  - 

Coocrol  Length  mn 

Solvent  Control  Le^ntfS" 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 

- - 

test  material/compound  :  RESULTS 


STATISTICAL  TEST  USED 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  16-AN)  RESULTS 
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^ cj 


FETAX  SUMMARY  SHEET 


X 


1^!!!^  2-MA-S 


Inwtcisator  C  . 

*  or-p 


Source  XU^ 

CAS  No. 

Lot  No. 

Composition/Purity 

Solveat 

Cone. 

Tmc  units  <l.s.^  ngyai) 


_  pH_ 

Stock 


Coatrol 


Highest  Coac. 


.  FZTAX  CONTROL. 

Me.  Deed  er  MelferMd 
Total  NuBMr 


DAY  1 


1 


DAY  2 


DAY  3 


MORTALITY 

RECORD 


MALFORMATION 

RECORD 


X  100  •  Va 


Solvent  Control  _ j 

Control  Length  mm _ |  Solvent 

Minimum  Concentration  to  Inhibit  Growth  (MClC) 


test  material/compound  :  RESULTS 


O  XtOO«  O  *  to  ■  XtCOm  1  t.r'% 

a-  ;  Mo  X  100  ■  ^ 


Solvent  Coatrol  LtfSctB~^>v^^  /'  mm 


:  331  X  100 »  ^  % 


/'■'  mm  ^ 


. .  - 10.0 

95%  Confidence  limits  ^  ^ _ 

TEST  TERATOGENIC  INDEX  (TI  -  LC  ,o  /EC 50  )  ' 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 

- CONCENTRATION  1  MORTALITY  i  MAL/ORMATION 


5.5  mg/L 


2500  mg/L 


X  100' 


X  100 « 


FETAX  SUMMARY  SHEET 


Test  No.  3  ^/vv/^ 


Test  Mnteriai. 

Source  )  S 

CAS  No. 

Lot  No. 

Cofflposition/Purity 

Solvent 

Cone. 

TmC  Starr  Data 


ftac  End  Data 


“Z-/ 13  Ur 


pH_ 


Stock 


Coacrol 


Highest  Coac. 


.  FETAX  CONTROL 

MO.  Ooad  or  >iaifonM 
rocal  MusBtr 


DAY  1 


*7, 2^ 


i.y 


DAY  2 


1.5 


DAY  3 


7  ,-2. 


7.8 


MORTALITY: 

RECORD 


DAY  4 


"7.2^ 


7.? 


MALFORMATION 

RECORD 


X  100  s  •/« 


Solvent  Control  MA^ 


Control  Length  mo  Solvent 

Miniraum  Concentrscion  co  Inhibit  Growth  (MCIC) 


jlO_  X  100  -  1^2-*  ^  :7T  X100",S',I% 

:  40  X  100  ■  7.C  % 


__ :  Mg  X  100  -  Q  % 


Solvent  Control  LentrtT^ 


TEST  MATERIAL/COMPOUND  :  RESULTS 


MORTALITY 


MALFORMATION 


STATISTICAL  TEST  USED 


NOEL 


LCio 


95%  ConIidenct-«^iu.Z|f;^' 


TEST  TER.ATOGENIC  INDEX  (TI  «  LC  $o  /EC  50  ) 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 


CONCENTRATION 


MORTALITY 


5.S  ra*/L 


X  100- 


DICHOLORACETATE 
DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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'MAS  Metubobi  Acbvabon  Syntem 
‘•CI-foiUiilcuLi  liilcrvul 


/=-/X'C  H 


piopdiie  ^iummarv  Sheet _ | _ niestNo.  219-0111  f 


1  l_iiiVi.V  W<w4.ii.Xi.XAV_*.J.  T 

Material  NJ  w/o  MASi 

Investiqator  DR.  FINCH 

C/^tirra  OSU 

Laboratory  USABRDL 

HAS  No.  B4  Lot  So.  E5 

Test  Start  Date:  22  JAN  96 

r^om position/purity  C6 

Test  End  Date  26  JAN  96 

EBOI 

Day  2 

^Xi 

Stock 

1  6.90 

7.75 

7.60 

Control 

h;__  -  ■ 

7.60 

■Bl 

7.30 

iHighest  Concentration 

7.20 

7.60 

7.70 

7.501 

No.  Dead  or  Malformed 

X  100  "  % 

Total  Number 

CCTAY  Pnntrni 

Mortality  Record 

Malformation  Record 

0  ;  80  X  100  =  Q% 

5  •  80  X  100  =  6^ 

r  [1  1  rVA  wwi  in 

Cnivent  Control 

X  100  = 

;  X  100  = 

rnntrol  Lenoth  (mm 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  - — 

Test  Material/Compound  Results  - 
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Khi'rAX  :iuinmary  b’heet 


Test  Material 


ource  OSLf 


NJ  w/  MAS*^ 


Lot  No. 


Comoosition/Purity  C6 

Solvent  B7  Cone. 

E7 

[[Testj4a_^18^11^_ 
Investigator  DR.  FINCH 


_ USABRDL _ 

lllest  Start  Date:  22  JAN  96 


Test  End  Date  26  JAN  96 _ 


Test  Units  (i.e.,  mg/ml)  MG/ML 


Laborato 


Stock  _ 


Control 


Highest  Conctntration 


7.75 

7.80 

7.60 

7.50 

6.80 

6.60 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 


FETAX  Control 


olvent  Control 


Control  Length  (mm  8.552 


Minimum  Concentration  to  Inhibit  GrowthJMCIG 


Mortality  Record _ 


X  100  = _ 0%l  10:  80 


X  100  =  _ 


Solvent  Control  ti^eth  (mm)  J2 


MALFORMATION  EXCEED  ASTM  LIMITS 


Malformation  Record 


X  100  = 


X  100  = 


NONE 


12.5% 


Test  Material/Compound  Results _ 

"  “  Malformation  1  Statistical  Test  Used 


LC50  NOT  CALCULABL 


95%  CL  — - ^  -- 


Test  Teratogenic  Index  (Tl  =  LCS0/EC50): 
95%  Confidence  limits 


T-test . - - - 


T^fest  ^ 


EC50  NOT  CALCULABLE  y _ 


95%  ConfmefiCe  ttmi^ 


:S0/EC50i:  NOT  CALCULABLE 


UJ/iJ  Mi‘iS  rr 


plopdIIS 

FKTAX 

bJummarv 

b’heet 

Test  No.  2194)121? 

_ 

Ixest  Material 

Investigator 

DR.  FINCH 

Source  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No. 

E5 

Test  Start  Date: 

26  FEB  96 

J 

Composition/Purity 

C6 

Test  End  Date 

01  MAR  96 

J 

Solvent  B7 

Cone. 

E7 

MG/ML 

J 

Day  2 

ESn 

Stock 

7.70 

7.80 

7.60 

7.50 

7.40 

Control 

7.10 

7.40 

7.45 

Highest  Concentration 

.  7.50 

7.70 

7.70 

7.55 

Ino.  Dead  or  Malformed 

X  100  =  % 

1  Niimher 

Mortality  Record 

Malformation  Record  .  1 

llcPTAy  Control 

1  0  :  80 

0% 

Isolvent  Co 

ntrol 

X  100  = 

X  too  =  1 

Rrtnntrol  Le 

noth  (mm 

10.321  J 

Solvent  Control  Lensth  (mm)  J20  —  _ 

BMininriMm  noncentration  to  Inhibit  Growth  (MCIG)_ 

HI 

Test  Material/Compound 

Results 

1 

1 

Statistical  Test  Used 

1  NOEL 

8.75 

8.75 

T-test 

1  LOEL 

N.A. 

N.A. 

T-test''— N 

EC50 

/9.060  ) 

.. 

liisra 

10.655 

95%  ConfidenceAlmits  8.J27— s — 

9.405 1 

Test  Teratogenic  index  (Tl  =  LC50/EC50): _ 

'  1.05  / 

195%  Confidence  limits 

0.93 

1.18 
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plopdIIQ 

FtiTAX  Nummary 

Fheet 

fTestNo.  '' 

7tM12A«  n 

Test  Material  NJw/MAS^ 

Investigator 

DR.  FINCH 

Source  OSU 

Laboratory 

USABRDL 

IcAS  No. 

B4  Lot  No. 

E5 

Test  Start  Date: 

26  FEB  96 

Comoosition/Purity  C6 

Test  End  Date 

01  MAR  96 

Solvent 

B7  Cone. 

E7 

Test  Units  (i.e.,  mg/ml)  MG/ML  _J 

Day  2 

Day  3 

iDav^ 

pH 

Stock 

7.70 

7.80 

7.60 

7.50 

Control 

7.10 

7.40 

7.45 

7.40 

Highest  Concentration 

X;.- 

7.30 

7.30 

7.30 

6.60 

IIno.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

IfETAX  Control 


Solvent  Control 


Mortality  Record 


80 


X  100  = 


0% 


Malformation  Record 


80 


X  100  = 


q 

2.5% 


i^ntrol  Length  (mm  9.982 


X  100  = _ , 

ISolvent  Control  Length  (mm)  J20 


X  100  = 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


/"S  MhiMl 


1  IW 

1 

Mortality  Malformation 

Statistical  Test  Used 

1  NJOFL 

5  N.A. 

T-test  1 

N  A  N.A. 

T-test - -  —J 

1  LC50  .■"'5.289  J 

EC50  4.072  J 

1  95%  CL  '^'4:954  -  5.657 

95%  ConVtdefRSelimits  1.316  —  12.596 

- - - 

est  Teratogenic  Index  (Tl  =  LC50/EC50) 


95%  Confidence  limits 


0.42 


4.03 
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U/ /a  />’  A- 


■<■-7 


plopdll9^ 


ource  OSU 


CAS  No.  B4 


KET-AX  Summary  ^heet 

Investigator 


Laboratory 


B4  Lot  No.  E5  llTest  Start  Date: 


est  End  Date 


^TestNo. 

DR.  FINCH _ 


USABRDL 
13  NOV  95 


17  NOV  95 


Stock 


Control 


7.40 

7.60 

7.40 

6.95 

7.60 

7.40 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 


FETAX  Control 


olvent  Control _ 


Control  Length  (mm  9.889 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


Malformation  Record _ 


1%l  8':  79  X  100  =_ 


Mortality  Recori _ _ 


1  :  80  X  100  = 


:  X  100  =  _ 


Solvent  Control  Length  (mm)  J20 


X  100  - 


5.75  m6/ML 


Test  Material/Compound  Results _ _ 

Istatistical  Test  Used 


T-test 


ECSO  1.  7^  y _ 

9.054  bsVo  Confidence  limits  6.426, 


est  Teratogenic  Index  (Tl  -  LC50/EC50): 


Z'.  Ay' 


p!opd!19  ■  ,  ,  ,,  , 

t'hil'AX  ^ummarv  bheet 

Test  No.  219-007A‘» 

Tp^st  Material  "  NJ  w/  MAS 

Investigator 

DR.  FINCH 

5^oijrce  OSU 

Laboratory 

USA8RDL 

CAS  No.  84  Lot  No.  E5 

Test  Start  Date: 

13  NOV  95 

Comoosition/Purity  C6 

Test  End  Date 

17  NOV  95 

Solvent  87  Cone.  E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

lam 

■awM 

Dav  3 

EBa 

Stock 

7.00 

7.40 

7.60 

7.60 

Control 

7.40 

6.95 

7.10 

7.40 

Highest  Concentration 

6.60 

6.70 

6.65' 

6.60 

|no.  Dsad  or  Malformed 

X  100  =  % 

Total  Number 

IFETAX  Control 


r 


olvent  Control 
jcontroMLengthJmm 


MALFORMATION  EXCEED  ASTM  LIMITS 


Mortality  Record 

2  ;  80  X  100  =  ^ 

X  100  = 

:  X  100  =  J 

II  /  \  fl 

9.484 


jMjnimurn^oncentratlon_toJnhibit_^^ 


)  NONE  MG/ML 


To«t  Material/ComDOund  Results 


Test 

Kinci 

w  A  N.A. 

T-test 

SSpS^S 

T-test  ^ 

LC50 

QCOA  ri 

jNOT  calculable/ 

rest  Teratogenic  Index  (Tl  =  LC50/E(^0): 


z 
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FETAX  Summary  Sheet 

4/  '^/c  ^ 


I  Chemical  Code; _ 


Compound^ _ _ 


Source:  - 


CAS  No.:  _ _ 


Lot  No.: _ 


Glass  /  Plastic 


Microsome  lot  No.: 


Dichloroacetic  Acid  iTest  No.: 


Sigma 


79-43-6 


25H3432 


Plastic 


B5 


Laborato 


Start  Date: 


End  Date: 


FETAX  AB  Controls 


FETAX  Controls 


MAS  Controls 


%  Mortality 


I .  _ 


I 


l-S 


Mendi  A.  Hull 


OSU  /  Bantle 


'  25-Oct-95 


29-Oct-95 


mg/mL 


%  Malformation 


3.1^ 


S'. 


lo-£ 


Uyciopnospnainiuc 

Positive  Control 

joo 

Negative  Control 

o 

HS 


Results 


LC50 


95%  Cl 


Control  length 


MCIG 


Withoytthe^  Metabolic  Activation  System 

EC50 


95%  Cl 


Tl 


95%  Cl 


LC50 


95%  Cl 


Control  length 


MCIG 


1  -  ioS  I  ''^J^ 


Metabolic  Activation  System 
)  I EC50  I 


95%  Cl 


Tl 


95%  Cl 


^  0.^0  ) 


<9.7/-  f.O^ 


1.00  ^ 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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FETAX  Summary  Sheet 


Chemi(^l  Code: 

NJ 

Comoound: 

Dichloroacetic  Acid 

2 

Source: 

Mendi  A.  Hull 

CAS  No.: 

79-43-6 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

25H3432  - 

Start  Date: 

25-Oct-95 

Glass  /  Plastic 

Plastic 

End  Date: 

29-Oct-95 

Microsome  lot  No.: 

B6 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

^.s 

FETAX  Controls 

o 

MAS  Controls 

o 

S 

Cyclophosphamide 

Positive  Control 

/  o  o 

— 

Negative  Control 

/  o 

Results 

Witbootthe^Metabolic  Activation  Systepa - ^ 

LC50 

BBSEBHI 

EC50 

=5 .  /  J  J 

95%  Cl 

95%  Cl 

3.15 

Control  length 

Tl 

C  3.0^') 

MCIG 

95%  Cl 

\/yitl44be-Metabolic  Activation  System 

LC50 

EC50 

^  C)  •  ^  ^  y 

95%  Cl 

95%  Cl 

Control  length 

MibkUlsa^M 

Tl 

<r — & .  V'/  ) 

MCIG 

^  ^  1  ivtL^ 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 

MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 


Reviewed  by:, 
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FETAX  Summary  Sheet 


Chemical  Code: 

NJ 

Compound: 

Dichioroacetic  Acid 

Test  No.: 

Source: 

Mendi  A.  Hull 

CAS  No.: 

79-43-6 

Laboratory: 

OSU/Bantle 

Lot  No.: 

25H3432 

Start  Date: 

1 8-Dec-95 

Plastic 

End  Date: 

22-Dec-95 

Microsome  lot  No.: 

M16 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

lO -o 

//*  ( 

FETAX  Controls 

15.^ 

MAS  Controls 

10 .0  ■ 

II.  / 

Cyclophosphamide 


. 

Positive  Control 

!  oo 

— 

Negative  Control 

3s 

■30.1 

Results 

_ WittwornTgSyietabolic  Activation  System 


LC50 

(0.58  y 

EC50 

'  /.  I‘3 

95%  Cl 

Byoif 

95%  Cl 

Control  length 

l .  0 

Tl 

■  5'.53 

MCIG 

C  •  Q-.  AcOs  (  vvv.1— y 

95%  Cl 

Witb4he-ft4etabolic  Activation  System- 


LC50 

EC50 

D.  r9y 

95%  Cl 

^775(7^  S’.CC) 

95%  Cl 

CTS^'-  l.C‘=l 

Control  length 

Tl 

'  ssO 

MCIG 

95%  Cl 

'  ■ - 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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FETAX  -  U.S.  ARMY  ILS  PROJECT  (OKLA01-RSTS01)  RESULTS  WITH  NJ 


296 


Expressed  as  mg/mL. 

’*  Aclivated/Unactivated. 


FETAX  SUMMARY  SHEET 


Test  No.  l-^±<; 


Test  Material  j" 


Source  XL«? 


CAS  No. 


-  pH -  I 

Stocic  I 


Coatroi  i 


Highest  Cane- 
FETAX  CONTROL. 

lio.  3«»^  3P  H«l^or»»d 
Tocil  tkoasmr 


Soivenc  Caatrol 
Coatroi  Length  c 


Mlniraum  Concentration  to  Inhibit 


mortality. 

RECORD 


MALFORMATION 

RECORD 


X  100  •  v» 


n  .  So  X %  I  ^ 

O  ■  0*1 


Soleeat  Control 


Growth  (MCIG)/  £r. 


TEST  MATERIAL/CQMPOUND  :  RESULTS 


mortalit 


MALFORMATION 


STATISTICAL  TEST  USED 


POSITIVE  CONTROL:  6  AMINQNlCOTINAMlDE  (6-AN)  RESULTS _ 

malformation 

CONCENTRATION  |  MORTALll  t 


mortality 


5.5  mc/L 


2500  m«/  L 


297  • 


J.  . 


FETAX  SUMMARY  SHEET 


T*“  ‘’^®-  ^-/V\/V>S 


Test  MAteriai-  ^  ^ — 


-  pH - 

Stock 


Coatrot 


Highest  Cone. 


FETAX  CONTROL. 
Mo.  Good  or 


Tflcai 


MORTALITY. 

RECORD 


MALFORMATION 

RECORD 


X  100  -  v» 


Soirent  Coatrol 


O  .  ^O  vinn-  Q  *  I  O  ^  go  yiQQ-  D-% 


O  :  X  100  -  O  -%  — 


SoWeai  Control  L5 


Coatrol  Leaeth  «“»  _ ^ ^ 

Minimum  Caocentration  to  Inhibit  Growth  (MCIG)  ^ ^ 


r-f 


test  MATESIAI/COMPOUNO  :  RESULTS 


TEST  !  J 


mortality 


MALFORMATION 


STATISTICAL  TEST  USED 


TEST  TERATOGENIC  INDEX  (TI  ”  so 


1 


POSITIVE  CONTROL;  6  AMINONICOTINAMIDE  (6-AN)  RESULTS 

CONCENTRATION  I'  MORTALITY  I 


mortality 


FETAX  SUMMARY  SHEET  a  .  ^ 


Test  Material 


S 

CAS  No. 


Campositioa/Purity 


Soiveat 


-  pH - 

Stock 


Coatrol 


Highest  Coac. 


N\r 


_ j  Test  No.  ^  ^ 


invwttoitof  'Q  L  I  P  J_ 
WooJT*  /  lT<'  ^ 


DAY  1 


7.  I 


7.^ 


DAY  2 


7.  I 


DAY  3 


7.1 


7.  <? 


FETAX  CONTROL. 

4a.  or  Wilfonfwd 


MORTALITY . 
RECORD 


DAY  4 


1,  I 


7,?- 


MALFORMATION 

RECORD 


?o  xioo-^'5' 

% 

5  : 

"7?  X  100 

Solvent  Control 


Control  Length 


O  ;  ‘1<3  X100-  O  %  2  :  f  0..  .  X  100 « JI. 


Solvent  Control  L^art**-^  ^  ^  /V 


Ntiaimum  Concentrition  to  lahibit  Growth  (MCIG)  /  ^  ^  ^ ^  j  //j  /  ^  ] 


/f7/Ki 


TEST  MATERIAL/COMPOUND  :  RESULTS 


POSITIVE  CONTROL;  6  AMINONICOTINAMIDE  {6-AN)  RESULTS 


CONCENTRATION 


MORTALITY 


MALFORMATION 


SODIUM  BROMATE 
DATA  SUMMARY  SHEETS 
PHASE  III-PART  3 
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Uj/o 


plopdlI9- 


KETAX  Nummary  Eheet 


Test  Material  -  NL  w/c 


Source 


CAS  No.  B4  Lot  No. 


Composition/Purity  C6 
Solvent  B7  Cone. 


NL  w/o  MAS 


Investigator _ 


Laborato 


Test  Start  Date:  _ 


Test  End  Date 


Test  Units  (i.e.,  mg/ml 


iTestNo.  221-0011 


DR.  FINCH 


USABRDL 


22  AUG  95 


26  AUG  95 


MG/ML 


Stock 


Control 


Highest  Concentration 


Dav  0  I  Day  1  I  Day  2 


7.25 


7.2 

7.4 

6.9 

6.95 

7.2 

7.2 

No.  Dead  or  Malformed 

X  100  =  % 


0  :  80 


Total  Number 

FETAX  Control 


Solvent  Control _ 


Control  Length  (mm  10.308 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


Mortality  Record 


X  100  = _ _ 


X  100  = 


Solvent  Contr 


Malformation  Record 


Test  Material/Compound  Results _ _ 

■'  ^  [statistical  Test  Used 


NOEL 
LOEL  In.A 


N.A. 


1.454 


T-test 


T-te 


EC50  0.284^ 
95%  Confidence  limits 


0.159 


0.506 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 

4.71  q 

3X- 

95%  Confidence  limits 

2.62 

-- 

8.45 
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FE'l'AX  Nummary  Sheet  _ frestNo.  221-=^ 


1  U  l  -LliV 

Tact  Material 

NLw/  MAS 

Investigator 

DR.  FINCH 

QniirrP  OSU 

Laboratory 

USABRDL 

PAS  Mo  B4 

Lot  No. 

E5 

Test  Start  Date: 

22  AUG  95 

Composition/Purity 

C6 

Test  End  Date 

26  AUG  95 

Solvent  B7 

Cone. 

E7 _ 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

Day  0 

Day  1 

Day  2 

Day  3 

Day  4  | 

^ock 

7.25 

7.2 

7.4 

7.3 

Itlltii 

Control 

■■ 

6.9 

6.95 

7.05 

- 1] 

iHighest  Concentration 

mm 

6.95 

7.01 

6.86 
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/i4»  £J  ^  /^.yS 


plopdllQ 


:Summary  b^heet _ _ 


Investigator 


Laborato 


Test  Units  (i.e.,  m 


Test  Material 

NLw/o  MAS 

zn 

Source  OSU  I 

CAS  No.  B4 

Lot  No. 

E5 

Composition/Purity 

CO 

Solvent  B7 

Cone. 

E7 

fTestNo.  221-0021 


DR.  FINCH 


USABRDL 


1 1  SEPT.  95 


15  SEPT  95 


MG/ML 


Stock _ 

Control 


[Highest  Concentration 


sn 

2 

B 

3 

Da 

7.00 

7.10 

7.00 

6.95 

7.40 

7.20 

7.20 

7.20 

No.  Dead  or  Malformed 

X  100 

Total  Number 

FETAX  Control 


Mortality  Record 


0  ;  80  X  100  =  0% 


Malformation  Record 


Solvent  Control  :  X  100  = 


Control  Length  (mm  10.454  _ isolvent  Control  Length  (mm)  J20 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


Test  Material/Compound  Results 


X  100  = 


(  0.25  B^G/ML 


Test 

Mortality  Malformation 

NOEL 

0.5  0.1 

LOEL 

T-test 


T-test 


1.159  y 


0.879 _  1  -528 


Test  Teratogenic  index  (Tl  =  LC50/EC50): 


95%  Confidence  limits  _ 


95%  Confidence  limits 


0.313 


1.99 
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/iM  ^  ^  Tf'  ^ 


KETAX  iSummary  ^heet _ ^ _ niestNo.  221.002A 


ilest  Material 

NLw/MAS 

Investigator 

DR.  FINCH 

Isource  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  Ho. 

E5 

Test  Start  Date: 

1 1  SEPT.  95 

Composition/Purity 

C6 

Test  End  Date 

15  SEPT  95 

Solvent  B7 

E7 

Test  Units  (i.e.,  mg/ml) 

MG/ML 

— 

Day  0 

Day  1 

Day  2 

Day  3 

Stock 

7.50 

7.50 

7.25 

7.25 

6.95 

Control 

lilllllillll 

7.00 

7.10 

7.00 

Highest  Concentration 

IHI 

7.26 

6.60 

6.90 

6.70 

|no.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

IfETAX  Control 


Solvent  Control 


MALFORMATION  EXCEED  ASTM  LIMl 


Mortality  Record 


0  :  80 


X  100  ^ 


0% 


X  100  = 


Malformation  Record 


8  ;  80 


X  100 


10.0% 


X  100  = 


Controj_LengthJmm___9A^ 


Isolvent  Control  LenE;th_(mm)_J20_ 


Minimum  Concentration  to  Inhibit  GrowthJjyiCIG)_ 


'ooTi^/Mr 


Test  Material/Compound  Results 


Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

0.05 

N.A. 

T-test 

LOEL 

N.A. 

T-test_ 

LC50 

0.154  ) 

0.105  ) 

— 

95%  CL 

0.082 

0.291 

95%  Confidence  limits  0.029_ 

0-3771 

— 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ _ 1 .48  qq 

95%  Confidence  limits  0-35 


qq 
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ij/o  ^ 


p|°p'^"9  ::^’ummarv  i::tieet  iTestNo.  J 

Investigator  DR.  FINCH 

l-Qniirce  OSD 

Laboratory  USABRDL 

Test  Start  Date;  1 1  SPT  95 

Composition/Purity  C6 

Test  End  Date  15  SPT  95  j 

Day  2 

SSHHH 

on 

Stock 

I  7.50 

7.50 

7.25 

7.25 

Control 

7.00 

7.10 

7.00 

6.95 

Highest  Concentration 

7.40 

7.20 

7.20 

7.20 1 

Ino.  Dead  or  Malformed 

X  100  -  % 

Total  Number 

FFTAX  Control 

Mortality  Record 

Malformation  Record _ J 

1  0  :  80  X  100  =  Q% 

5  ;  80  X  100  =  6.3% 

Solvent  Control 

1  X  100  = 

X  100  = 

Control  Lenath  (mm 

9  847  Solvent  Control  Length  (mm)  J20  — 

Tdst  Material/ComDOund  Results 

306 


/r//i/Cr  ___ 


plopdllQ 

^'HTAX 

ummarv 

::’hee 

t 

llTestNo.  1 

^1^ 

— 

Test  Material  '^NC^/^AS't 

Investigator 

DR.  FINCH 

Qmirce  OSU 

Laboratory 

USABRDL 

ras  iMo.  I 

34  Lot  No. 

E5  J 

Test  Start  Date: 

1 1  SPT  95 

romDosition/Puritv  C6 

Test  End  Date 

15SPT  95 

Solvent  B7 

Cone. 

E7 

Day  1 

■am 

IsLi'H'j 

dH 

Stock 

7.50 

7.50 

7.25 

72b 

r '  * 

Control 

7.00 

7.10 

7.00 

m 

Hinhgkst  Concentration 

.6.95 

6.70 

6.90 

ND  1 

No.  Dead  or  Mai 

formed 

X  100  =  % 

MALFORMATION  EXCEED  AS 

Mortality  Record 

Malformation  Record 

PFTAX  Control 

2  : 

80 

3% 

14  :  78 

Uli'ff 

Solvent  Control 

X  100  = 

X  100  =  \ - 

r.ontrol  Lenath  fmm 

8.857 

Isolvent  Control  Length  (mm)  J20 

iMinimum 

:^oncentrai 

tion  to  Inhibi 

Growtl 

(MCIG) 

X'  0.1 

MG/ML 

Test  Material/ComDound  Results 

V 

Test 

Mortality 

Malformation 

Statistical  Test  Used 

NOEL 

N.A.  0'' 

T-test 

LOEL 

NA  N.A. 

T-tgst - - - - - 

LC50 

0.150 

; 

ISI 

<'  0.084 

) 

95%  CL 

'^mta 

0.192 

^95%  Conference  limits  0.060  — 

0.116 

Iroet  Terataaenic  Index  (Tl  =  LC50/EC50): 

/"iso 

195%  Confidence  limits 

1.19 

2.70 
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FETAX  Summary  Sheet 


Chemical  Code: 

NL 

Comoound: 

Sodium  Bromate 

Test  No.: 

1 

Source: 

Mendi  A.  Hull 

CAS  No.: 

7789-38-0 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

Start  Date: 

24-Aug-95 

Glass  /  Plastic 

plastic 

End  Date: 

28-Aug-95 

Microsome  lot  No.: 

M17 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

FETAX  Controls 

MAS  Controls 

lo.q 

lO 

12.5 

M.a 

Cyclophosphamide 

Positive  Control 

Negative  Control 

loo 

— 

lo 

1  ip .  b> 

Results 

WittiouUh^  Metabolic  Activation  System^ - ^ 

LC50 

HDSaH 

EC50 

Cc.2.z 

95%  Cl 

95%  Cl 

Control  length 

cnA 

Tl 

3.20 

MCIG 

95%  Cl 

V\mbJha-Mgtabolic  Activation  System _ 


LC50 

C  0,75  7 

EC50 

C  O.zq  V 

95%  Cl 

95%  Cl 

O.  2i  -  o.5‘=\ 

Control  length 

O.eSC-l^)  cm 

Tl 

c  2.6^  ^ 

MCIG 

0.2_1 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Chemical  Code^ _ 


Compound:  _ 


Source:  _ 


CAS  No.:  _ 


Lot  No.:  _ 


Glass  /  Plastic _ 


Microsome  lot  No.: 


Sodium  Bromate 


Sigma 


7789-38-0 


lastic 


lot  Ocast  1 


Test  No.: 


Laborato 


Start  Date: 


End  Date: 


Test  Units: 


Mendi  A.  Hull 


OSU  /  Bantle 


30-Aug-95 


mg/mL 


FETAX  AB  Controls 
FETAX  Controls 


Results 


%  Mortality 


MAS  Controls 

Cvciophosphamide 

Positive  Control 

loo 

Negative  Control 

S 

%  Malformation 


8 


13 


3 


Without  the  Metabolic  Activation  System 


LC50 

SBB! 

EC50 

95%  Cl 

95%  Cl 

Control  length 

Tl 

MCIG 

nem 

95%  Cl 

0.28  ) 


4.^2. 


LC50 


95%  Cl 


Control  length 


MCIG 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 


With  the  Metabolic  Activation  System 


EC50 


95%  Cl 


Tl 


95%  Cl 


o.z^-  0.55 
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Reviewed  by: 


Chemical  Code: 

Compound: _ 

Source: 

CAS  No.: _ 

Lot  No.: _ 

Glass  /  Plastic 
Microsome  lot  No.: 


FETAX  Summary  Sheet 


_ NL 

Sodium  Bromate 

_ Sigma 

7789-38-0 

_ plastic 

M17 


Test  No.: 
Investigator: 
Laboratory: 
Start  Date: 
End  Date: 
Test  Units: 


Mendi  A.  Hull 
OSU  /  Bantle 
30-Aug-95 
3-Sep-95 
mg/mL 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Results 


%  Mortality 

5.0 

5.16 

6.0 


Positive  Control 

100 

Negative  Control 

56 

%  Malformation 

q.z. _ 

_ 


T.  (a 


VVitbetiHhe^Metabolic  Activation  Systenv ' 


LC50 

/ .  1  5  J 

EC50 

0.  27 

95%  Cl 

I.c5  -  03/ 

95%  Cl 

c .  2  5  '-“70l3<0 

Control  length 

Tl 

"  M.20") 

MCIG 

0.10)  ^ 

95%  Cl 

C: - 

3/\fith^e  Metabolic  Activation  System 

Q.  _ EC50  V 

:7(p6  -C-n6  95%CI  O  'Zl.^C.2.1 

0.7C'l52.  Tl  ^ 


LC50 

0.  0^1 

EC50 

95%  Cl 

"c^LqZ  -  C.7 6 

95%  Cl 

Control  length 

0.7C'l52. 

Tl 

MCIG 

■  o.-l\  ^ 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Aclivaled/Unaclivaled. 


FETAX  SUMMARY  SHEEl 


r  Test  No.  ^ 


Test  Material 


hJ|_ 


Irrv«ci9*C3r  ^  ^ 


:3ourcc 


CAS  No. 


Lot  No. 


Composition/ Parity 


I  :««tsurto.t. 

\  s//oMs 

:««  units  Ci.»..  no/inl) 


,  /  l*n-  L— 


DAY  1 


DAY  3 


_  pH  — 

Stock 


Control 


Highest  Cone. 


FETA.X  CONTROL: 


MORTALITY 

RECORD 


MALFORMATION 

RECORD 


:  lo  X  ICO  =  °<» 


Solrent  Control  |y/\ /a^5  1 

- !  T  j  Solvent  Control-i^nitlK  I- 

Control  Length  _ Ij _ _ _  y  - - ^ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG)  >  ^  ^  J  O . 


material/compound  :  RESULTS 


MORTALITY 


MALEORMATION 


STATISTICAL  TEST  USED 


/  o.^W 


- - - -  'X''y3> 

95'Y*  Confidencelimits  ff.,  7.  n.ll 


‘^^'V  O.  2Q 


r  .  O*  ^ 

95%  Coafideace  Limits  ^  \n  ^  o 


TEST 


teratogenic  INDEX  (TI  =  LC  50  /EC50  ^  [  ^■3^£  3_l_^£. 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS _ 

malfor.mation 

CONCENTRATION  jl  MORTALITY 


mortality 


Test  Material  |s^ 
Source  T,  j — S> 

CAS  No. 

Composition/ Purity 

Solvent 


Stock 


Control 


Lot  No. 


I  Test  No.  2' 


;nv«ciga«o'’  ^ 

i  Sf^  - 

j  :«t  St.rt  3»C.  zl  \ 

j  T««t  ind  3«t«  S  /  I  r_ 


%z  unit*  (i.«-# 


y>>  yy 


DAY  1 


7-7 


1  ^7 


Highest  Cone.  i|  J__^=i 

FETA.X  CONTROL—  —  ^ 

MO.  3e»ci  ;r  vetfor’^a  ^  _  3^ 

Total  Mioc«r  j  C>  :  ^ 

Solvent  Control  _ j— —- 

— - 71  il  Solvent  » 

Control  Length _ _ jj _ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG^ 


day  2 


7 


-  mortality 
record 

0_:  X  100  »  _ 


lA 


malformation 

RECORD 

;  '^O  X  too  = _ 


ti  o  «.  3  •  Mo  X  too  =  7. 

0  :  Ho  X  too  »  ^  -=— - - - 


Solvent  Control  U 


mm  \ 


T77ToJ2^ 


TE3" 


3T  mat-RIAL/COMPOUND  :  RESULTS^ 

- - - mortals  rr^fORMATION 


ST.ATISTICAL  TEST  USED 


lXL,  ^  O  .  I  5 


95Yo  Confidence  liwi»  o.?,-y  -Q  '  .  i  .  .  TT^ 

- jP  TEST  TER.ATOGENIC  INDEX  (TI  =  LC  50  .%Q(J}  7^ - 

P„S,T,V= - - 


TEST 


concentr.ation 


mortality 


malformation 
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FHTAX  SUMMARY  SHEE 


Test  Macertai  ^ 

source  rLs 

CAS  No. 


Compositioo/ Purity 

Solrent 


Lot  No. 


Test  No.  3  ^  i| 


■-  ’■"s/zjL/kil 


TMt  ira  3»Cf  ^ 


1C  Uni  IS  C  i  "ng/njl) 


—  pH  — 

Stock 


Coatrol 


Hi?hest  CoQc. 

FZTAX  CONTROL. 

yo.  3eaa  3r  •^aLfarrwe 


SoUent  Coatrol  N/\, 


Coatrol  Leastii 


MORTALITY: 

RECORD 


WO  X  100 


Solreat  Coatrol  L 


-  MALFORMATION 

RECORD 


n  -50  X  100 


WO  X  100 


Miaimuai  Coaceatratioa  to  lahibit  Growth  (MCIG) 


test  material/compound  :  RESULTS 

“7^1^ - 1 - M0liT.4LlTV  I  MALfOR.MATIO;r 

“tT^7****~I  I  1  il  1  n  I't,/  O.  0^ 


MORTALITY 

mA 


Ai/4^  - 


STATISTICAL  TEST  USED 


- - - o.  -^tT-  o-  '<  4- 

95Y#  Coafideace  Innus  i't  -  0. 


- — ^ -f.  . ' — a<f?  '  a.  'I'-f 

95Yo  Coafideace  Limits  _  ^  ^  —  q.  iT-- 


TEST 


TEHATOGENIC  index  (TI  =LC;a/EC«oT  S’.  C)  ^  4_ 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULTS - 

- - TortalJ^J  '  malformation 

CONCENTRATION  jl  MORTALI 


mortality 


5.5  m?/L 


2500  mg/L 


X  100 


TRIBROMOACETIC  ACID 
DATA  SUMMARY  SHEETS 


PHASE  III-PART  3 


/e/Ay'Cri 


plopdll9  , ,  I 

_ FEl'AX  nummary  bheet 

Test  Material  ~  NM  w/  MAS _ In 

Source  OSU _ _ _ L. 

CAS  No.  B4 _ Lot  No.  E5  T 

Composition/Purity  C6 _ 

Solvent  B7  Cone.  E7  IT 


llTest  No.  222.001A 


C 


Investigator 

dr.  FINCH 

Laboratory 

USABRDL 

Test  Start  Date: 

11  SEPT  95 

Test  End  Date 

15  SEPT  95 

Test  Units  (i.e.,  mg/ml) 


MG/ML 


Stock 

Control _ 

Highest  Concentration 


DayO 

Day! 

Day  2 

Days  _ 

Day  4  | 

7.30 

7.40 

7.00 

6.80 

IHl 

II^H 

7.00 

7.10 

7.00 

6.95 

7.10 

6.80 

7.00 

6.60| 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 


Solvent  Control 


Control  Length  (mm 


9.357 


Mortality  Record 


X  100  = 


X  100  = 


Solvent  Control  Lensth  (mm)  J20 


MALFORMATION  EXCEED  ASTM  LIMI 


Malformation  Record 


2  ;  80  X  10 


X  100  = 


Minimum  Concentration  to  inhibit  Growth  (MCIG) - 


Test  Material/Compound  Results 


Maiformation  (Statistical  Test  Used 


5  MG/ML 


Test 


NOEL 


LOEL 


LC50 


qq 


Mortality _  Malformation 


1  1 


N.A.  _  N.A.  _ 


^  6.287, _ 

^^2  7.210 


Test  Teratogenic  Index  (T1  -  LC50/EC50): 
95%  Confidence  limits 


T-test 


(  3.544..'" 


95%  Confidence  limits 


39.08 
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^ .  Ay'  Cn 

^  'y 


T 


plopdll9 


KIlTAX  Nummary  b^heet 


Test  Material  NM  w/o  MAS 


Source  OSU  _ 


CAS  No.  B4  Lot  No. 


Composition/Purity  C6 _ 

Solvent  B7  Cone. 


Investigator _ 

Laboratory _ 


Test  Start  Date: 


Test  End  Date _ 

Test  Units  (i.e.,  mg/ml 


fTest  No.  222-0031 

DR,  FINCH 
USABRDL 
2  OCT  95 


6  OCT  95 


MG/ML 


Stock 


Control 


Highest  Concentration 


Day  2 

1  7.30 

7.30 

7.20 

7.55 

7.10 

7.20 

7.40 

7,60 

7.70 

7.50 

Day  4 


0  :  80 


Mortality  Record 


X  100  = 


Control  Length  (mm  9.618  ISolvent  Control 


Minimum  Concentration  to  Inhibit  Growth  (MCIG) _ 


Test  Material/Compound  Results 


X  100  = 


Solvent  Control  Length  (mm)  J20 


MALFORMATION  EXCEED  ASTM  LIMI 


Malformation  Record  


X 


X  100  = 


5  MG/ML 


Mortality 


0.5 


hLAr - _ 


14.581 

s" 


Malformation  Istatistical  Test  Used 


5  iT-test 


EC50  ^  9.273  ) 

16.408  95%  Confidence  limits 


7.320 


11.747 


Test  Teratogenic  Index  (Tl  =  LC50/EC50): 

''  ^57  qq) _ 

195%  Confidence  limits 

1.21 

"  2.05 
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jpdll9 


FETAX  Eummarv  b’heet 


NM  w/  MAS 


Test  Material  NM  w/ 


Source  OSU _ 

CAS  No.  B4  lot  No. 


Composition/Purity  C6 
Solvent  B7  Cone. 


Investigator _ 

Laboratory _ 

Test  Start  Date; 


Test  End  Date _ 

Test  Units  (i.e.,  mg/ml] 


||fe^o.  222-003A 

DR,  FINCH 
USABRDL 
2  OCT  95 _ 


6  OCT  95 _ 

MG/ML 


1 

2 

Day 

3 

Da 

7.5 


7.10  6.90 


No.  Dead  or  Malformed 


X  100  =  %  L _ _ _ _  iviAurv. 

Total  Number  _ Mortality  Record 

FETAX  Control  _ 0  ;  80  X  100  = _ 0% 

Solvent  Control  tOO  =  — 


Control  Length  (mm  9.096  iSolvent  Control  Length  (mm)  J20 


Minimum  Concentration  to  Inhibit  Growth  (MCIG 


MALFORMATION  EXCEED  ASTM  LIMI 


Malformation  Record  _ 


X  100  = 


5  MG/ML 


Test  Material/Compound  Results _ 


Mortality _ Malformation  I  Statistical  Test  Used 


NOEL  In  .A.  7.5 _ 


N.A. _ _ N.A.  _ 


EC50 


-  1 2.298 1|95%  Confidence  limits  4.604 


■Test  Teratogenic  Index  (Tl  =  LC50/EC50 _ _ _ 

*195%  Confidence  limits  0  53 


T-test 


T-test 


C 1 .03 


11.872 
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A 


c 


plopdIIS 


Ft^TAX  b’ummarv  Fheet 


Test 


i  t-J  i  4-  »• 

Test  Material 

jlnvestioator 

DR.  FINCH 

Source  OSU 

Laboratory 

USABRDL 

CAS  No.  B4 

Lot  No.  E5 

iTest  Start  Date: 

13  NOV  95 

Composition/Purity 

CO 

iTest  End  Date 

17  NOV  95 

Solvent  B7 

Cone.  E7 

MG/ML  1 

pH 


Day  0 

Day  1 

Day  2 

Day  3 

Day  4  i 

Stock 

7^ 

H 

7.55 

7.70 

7.45 

7.40 

Control 

7.40 

6.95 

7.10 

Highest  Concentration 

.7.75 

7.40 

7.50 

7.60 1 

No.  Dead  or  Malformed 

X  100  =  % 

Total  Number 

FETAX  Control 

^  / 

o  /?H  ^ 

:) 

- ~>,Morlalitv  Recopi^'"~" 

V  Malformation  Record  _ : 

(C  .4  ■  80  )  X  100  =  ^  -J 

% 

]  6  :  84  X  100  =  L1% 

Solvent  Control 

_ _ ^  X  100  =  ^ 

^  :  X  100  = 

Li  / _ \  ion  - - ^ 

Minimum  Concentration  to  Inhibit  Growth  (MCIG) 


5  MjS/ML 


1  IW 

Test 

IdbWi  IMIf  w 

Mortality 

W  ^  ^  ~ 

Malformation 

Statistical  Test  Used 

MOFI 

5  1 

T-test 

BHBB 

N.A. 

T-test  _ 

^  r  16.589^ 

I  EC50  <r^8.719  ) 

95%  CL 

^1^4 

17  794l95%  Confidence  limits  6.960 — _ 

10.921 

195%  Confidence  limits 


•^■S>J^XC‘X^  ^CJ 

-f^(Z 
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piupdiio  ::ummarv  :;’heet  Test  no. 

Test  Material  NNfw/ 

InvestiQator  DR.  FINCH 

Source  OSU 

Laboratory  USABRDL 

CAS  No.  B4 _ Lot  No.  E5 

Test  Start  Date;  13  NOV  95 

Composition/Purity  C6 

Test  End  Date  17  NOV  95 

Solvent  B7  Cone.  E7 

pH 


ISO 

ma 

Day  3 

BiHHj 

Stock 

7.00 

7.55 

7.70 

7.45 

Control 

7A0 

6.95 

7.10 

7.40 

Highest  Concentration 

... 

6.85 

6.70 

6.70 

6.70 

IINo,  Dead  or  Malformed 

X  too  =  % 

I  Total  Number 

FETAX  Control 


Mortality  Record 

Malformation  Record 

0  :  80  X  100  =  Q% 

0  :  80  X  100  =  0^ 

X  100  = 

:  X  100  - 

9.982 


1  MG/WL 


Test  Material/Compound  Results 


1  *1 W  ■  ■  - 1 

Mortality  Malformation 

Statistical  Test  Used 

1  5 

T-test 

'■iiS 

N.A.  N.A. 

T-test - . 

12.8921 

Test  Teratogenic  Index  (Tl  =  LC50/EC50): _ — 1.2T^ - 

iChemical  Codej _ 


Compound: 


Source: 


CAS  No.:  _ 


Lot  No.j _ 


Glass  /  Plastic 


Microsome  lot  No.: 


FETAX  Summary  Sheet 
NM 


iTnbromoacetic  Acid  iTest  No.: 


7789-38-0 


TTGiO'l'^iCS 


lastic 


Laborato 


Start  Date: 


End  Date: 


Test  Units: 


■  A''-' 


Test  3 


Mendi  A.  Hull 


OSU  /  Bantle 


12-Oct-95 


16-Oct-95 


mg/mL 


%  Mortality 


FETAX  AB  Controls 

FETAX  Controls 

5-0 

MAS  Controls 

^  .S' 

Cvdophosphamide 

Positive  Control 

IDO 

Negative  Control 

v5.  ^ 

%  Malformation 


n . 


15.  ^ 


Results 


WjthauUhe  Metabolic  Activation  Systeru - ^ 


LC50 

^  lb. 44  ' 

EC50 

95%  Cl 

![  .S4  -Z2.^3 

95%  Cl 

4.Z4--  S. 

Control  length 

/.0/4S  tru. 

Tl 

MCIG 

95%  Cl 

-  - 

With  the  Metabolic  Activation  Systeja- 


LC50  4 

EC50  • 

3.00  ) 

95%  Cl 

95%  Cl 

-4-41 

Control  length 

C.5l33(^^ 

Tl 

^  .  33 

MCIG 

0 .  3^ 

95%  Cl  ^ 

- - - 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


FETAX  Su 

mmary  Sheet 

Ichemical  Code: 

NM 

— - - - 1 

Tribromoacetic  Acid 

Test  No.: 

Test  4 

Qnurcs* 

Mendi  A.  Hull 

CAS  No.: 

7789-38-0 

Laboratory: 

OSU  /  Bantle 

Lot  No.: 

jeoiqos  KF- 

Start  Date: 

20-Oct-95 

Glass  /  Plastic 

End  Date: 

24-Oct-95 

Microsome  lot  No.: 

55 

Test  Units: 

mg/mL 

%  Mortality 

%  Malformation 

FETAX  AB  Controls 

FETAX  Controls 
MAS  Controls 

1.  TlS 

(i'r  P)  ^ 

<^S 

O 

Cyclophosphamide 

Positive  Control 
Negative  Control 

IQrO 

— 

7.5" 

10^^ 

Results 


Without  the  Metabolic  Activation  System-"  ^ n  - 

LC50 

EC50 

5.  0(^ 

95%  Cl 

15 

95%  Cl 

'V.  33  -  5*. 

Control  length 

T1 

MCIG 

S’. 3^  iv^mL 

95%  Cl 

With  the  Metabolic  Activation  System^  - 


LC50  ( 

VVILII 

EC50 

95%  Cl 

^'^3  -  3Z- 

95%  Cl 

37^555, iS .  /S' 

Control  length 

T1 

MCIG 

95%  Cl 

FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 
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Reviewed  by: 


Ichemical  Codej _ 


Compound: _ 


Source:  - 


CAS  No.:  _ _ 


Lot  No.:  _ _ 


Glass  /  Plastic 


Microsome  lot  No.: 


FETAX  Summary  Sheet  ‘ 

_ _ 


llribromoacetic  Add  iTest  No.: 


Laborato 


7789-38-0 


T6iOl9o5KF  IstartDate: 


lastic 


B9(i 


End  Date: 


Test  Units: 


Test  5 


Mendi  A.  Hull 


OSU  /  Bantle 


8-NOV-95 


12-NOV-95 


mg/mL 


FETAX  AB  Controls 
FETAX  Controls 
MAS  Controls 


Cyclophosphamide 


Positive  Control 
Negative  Control 


Results 


%  Mortality 


.tfZ) 


160 


Metabolic  Activation  System 


%  Malformation 


b.Sb 


%.(oO 


LC50  ' 

^  iS.'ZSy 

EC50 

95%  Cl 

10.58' 

95%  Cl 

Control  length 

Tl 

MCIG 

95%  Cl 

J 


LC50 

C  ’ 

95%  Cl 

1.^-  loAl 

Control  length  ^ 

MCIG  ' — 

I0-1(o  1 

WiththfiMetabolic Activation  System 


EC50 


FETAX  AB  =  FETAX  antibiotic  solution 
MAS  =  Metabolic  Activation  System 
Cl  =  Confidence  Interval 


95%  Cl 


Tl 


95%  Cl 


4.^5 
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AX  SUMMARY  SHEsi 


Test  No. 


(nv««cig*t3r 


Test  Material 


Compositioa/Panty 


bolYcnt 


Scocic 


Control 


pH  — 


,S  7.0 


Highest  Cone. 
rZTAX  CONTROL: 

ya.  or  ,Halfc»"nea 


^  S..S  CX.  •  _ 


T«t  ’JHitl  ”5/™0  I 


DAY  3 


i  (S'I't.o  '  ll' 


mortality  : 
RECORD 


MALFORMATION 

RECORD 


Solvent  Control 
Control  Length 
Minirnuen  Concentrai 


ioa  to  Inhibit  Growth  (MCIC) 


0  .q>xioo-  Q_% 

Solvent  Conipa^'t^g^^  I  - 

,Mcic'  I  0‘?y/  ?  6.  )  . 


■H5T  MATESlAL/COMPOUNpj_RESlJ^ 


mortality 


MALFORMATION 


statistical  test  USED 


,  o/f\o.Z‘\2 _ 


95%  Confidence  limits 

ll  test  teratogenic  INDEX  (TI 


-i-r^  I.MM-  l-O 
95%  Confidence  Limits 


POSITIVE  :-n^,T.n, .  6  aMINON.COTINAMIDE  (6-AN)  RESULTS 

- - — --T - mortality  ^  malformation 

CONCENTRATION  | 


5.5  ni?/L 


.X  100^ 


X  100» 


2500  in?/L 


^  CUE —  ^1f^s^ 

FETAX  SUMMARY  SHEsj  ^ 


Test  Material 


CAS  No. 


Campositioa/Purity 
Soireot 


-  pH - 

Stock 


Conrro 


Highest  Cone. 


FZTAX  CONTROL. 

wo.  3e®cl  ar  Hiifarrwa 
Tocat  WuMP 


Lot  No. 


:nv«*tigator 

Fo-r  “f  i 

Lao 

Tmc 

start  Oaca 

3/3  At  I 

£rd  Data 

3/V^S  : 

TtsC 

Units  (i.«. 

“09/01)  1  ,  ! 

CAa 

DAY  2 

DAY  3  1 

7.1- 

7.  -2-  1 

11 

“7.  ? 

DAY  4 

DAY  5 

1.^ 

7,7 

t 

MORTALITY: 

RECORD 


MALFORMATION  = 
RECORD  ^ 


X  100  =«  '^0 


rocat  j  I  .  X  100  «  l>^  %  |  7  :  JLL,  X  100  = 

Soirent  Control  _ : _ _  X  100  * _ %  :  —  X  100^ 

Coatroi  Lensth  ^  ~  Solreat  CoatrQlJ;Mrh 

Minimum  Conceatrntion  to  Inhibit  Growth  (MCIG)  f)'  '7  ^  ' 


_J_:  25.  X100=^'1% 

_ :  X100=  % 

\  , 

'  t  ^  '  .^5  w 


MATERIAL/COMPOUND  :  RESULTS 


TIST 


NOEL 


MORTALITY 


MALFORMATION 


STATISTICAL  TEST  USED 


95%  Coofltfence  Lii 


3\^'  - 


95%  Confidence  liraits^^  7o  —  "1 


TEST  TER.^TOGENIC  INDE.Y  (TI  =  LC  50  /ECcq  )  1/  L/.^  ^  2^fj  .  S  (3 


POSITIVE  CONTROL:  6  AMINONICOTINAMIDE  (6-AN)  RESULT^ 


MORTALITY  MALFORMATION 


CONCENTRATION 


5.5  mg/L 


2500  mg/  L 


00 


X  100 


X  100  = 


X  100  ^ 
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